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‘Complete integration in selection and design 
of cooling tower with coolers, results in cool- 
ing systems of minimum first cost and mini- 
mum operating cost...and the responsibility 
is undivided. 
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Below - An installation 
of HUDSON water cooled 
atmospheric sections 
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AND AIR-WATER 
CONTACT 


Unique deck design reduces air 
pressure drop and establishes posi- 
tive counter current contact between 
air and water. Tapered sides of the 
tower eliminate dead space and de- 
crease air turbulence. 


LOWER 
A OPERATING 
cost 
Low pumping head and low fan 


horsepower result in perpetual 
power Savings. 


ECONOMY IN 
A FABRICATION AND 
ERECTION 
Prefabricated sections are design- 


ed for mass production and easy field 
assembly. 


GREATER 
STRUCTURAL 


STRENGTH 


IMPROVED AIR FLOW 


Bridge truss type framework with 
improved timber connectors devel- 
ops maximum strength in load 
bearing members. 
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CONSTRUCTORS 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION 


HOUSTON, TEXAS 
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Ethyl-developed 
research methods 
useful to refiners 


= Testing engine metals under simulated operating conditions. 


i DEVELOPMENT of experimental 
equipment and procedures that 
will produce reliable data is essential to 
progress in fuels and engines. For 
twenty-six years, Ethyl Laboratories 
have been developing procedures for 
research on problems relating to en- 
gines, fuels, antiknock compounds, and 
lubricating oils. Many of these have 
been adopted by other laboratories— 
some may prove helpful in your re- 
search operations. 


1. Duplicating “road” operation in 
the laboratory. The duplication in 
the laboratory of the performance 
of engines, petroleum products and 
antiknock compounds requires a 
schedule of operation simulating the 
variations in engine speed and load 
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CFR CARBURETOR 
BARREL 7 


that are characteristics of road opera- 
tion. Different types of mechanism— 
employing pneumatic, electrical and 
electronic principles—have been devised 
for reproducing these variations. Illus- 
trated at the right above is one type of 
automatic control mechanism devel- 
oped by Ethyl which employs a per- 
forated “piano” roll to operate both 
dynamometer and engine controls to 


-simulate any desired pattern of road 


operation. 


2. Testing engine metals under sim- 
ulated operating conditions. The 
Ethyl Laboratories designed and built 
for the U. S. Army Air Forces a special 
furnace (left above). This furnace sub- 
jects samples of valve steels to con- 
trolled tensile stress under alternate 
heating and cooling in an atmosphere 
of combustion products similar to that 
in engines. This same equipment is 
used by Ethyl and other laboratories 
for the testing of alloys intended for 
fabrication of other engine parts. 





3. Bled manifold for “knocking” research on single-cylinder engines. 


3. Multicylinder engine “‘knocking’’ 
research in single-cylinder engines. 
Some years ago Ethyl engineers meas- 
ured the variations in the distribution 
of fuel to the cylinders of engines. It 
was shown that an irregular pattern of 
fuel distribution prevailed and that 
this had a pronounced effect on the 
knocking tendency of engines and on 
the relative performance of fuels of 
different composition. Ethyl engineers 
have developed a bled manifold for use 
with single-cylinder knock testing en- 
gines that permits, under steady oper- 
ation, the simulation of transient con- 
ditions in respect to fuel distribution ex- 
isting in multicylinder engines. 

The development of research equipment 
and procedures is just one part of the 
overall Ethyl research effort. Ethyl’s 
aim has always been to render a com- 
plete antiknock service—to help refiners 
use ‘“‘Ethyl’’ fluid most economically 
and effectively in the gasolines they 
produce. 


Since 1923 — continuous research to provide better antiknock service 


ETHYL 
RESEARCH 


Detroit, Michigan, 1600 West Eight Mile Road 


CORPORATION 


LABORATORIES 


San Bernardino, California, 2600 Cajon Road 
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OVER 60,000 CU. FT. FROM 7,500 to 60,000 CU. FT. 


have proved a profitable investment, | 


because 


they offer... 1.A Gasholder with efficient operation and easy maintenance. 


a. Not affected by snow load since all moving parts are under cover. 
b. All major moving parts accessible for inspection during operation. 


c. A vapor balancer that can be made gas free for repairs in a few 
hours. 


d. A vapor seal that has a life equal to that of the tank. 
e. A Gasholder working pressure of Y% to Y% inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 


a. Eliminates corrosion problems attendant with wet seals. 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 

d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 


a. Provides flexibility of operation. 


b. Permits repair of any tank in group without affecting operation. 


c. Allows vapor balancer to be removed without disturbing storage 
tank operation. 


d. Accomplishes all venting through one master valve. 
e. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out Analysis, write for Bulletin VB-10 


WIGGINS 
VAPOR SEALS 


vy 
4 WESTERN STATES: Consolidated Western Steel Corporation, San Francisco—Los Angeles 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston—Dallas, Texas © CANADA: Toronto Iron Works Ltd., Toronto 
—_— GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Scotland 


FRANCE: Etablissements Delattre & Frovord reunis, Paris 


PETROLEUM PROCESSING, May, 1949 








i 
4 
4 
; 
iy 
i” 





Covering petroleum research and the design 





|anagement. operation and maintenance of 


plants processing hydrocarbon materials into 


fuels. lubricants and chemicals 


1213 West Third St., Cleveland 13, Ohio 
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PLATT’S OILGRAM NEWS 


A daily independent oil-news 
reporting service issued from 


New York, Cleveland, Houston 


NATIONAL PETROLEUM NEWS 


The weekly oil marketing maga- 
zine, covering news, prices, trans- 
portation, storage, merchandising 


reporting service 
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APPLICABLE FOR COOLING 


b IN STEAM CONDENSERS 


Admiralty condenser tubes (both plain and finned)— 
made by Wolverine—have shown very satisfactory resistance 
to the corrosive conditions encountered in heat exchangers in 


oil refineries where sea water was being used. 


THESE ARE THE CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF ADMIRALTY 


nai eee tna 


Cu. 70.0% min. P. .02—.10%  Density—lbs. per cu. in. 0.308 


Sn. .90—1.20% # As. .02—.10% Specific gravity 8.53 
Pb. 0.075% max. Zn. Remainder Thermal conductivity 0.26 ' 
Fe. 0.06% max. Coefficient of Expansion 2.02 

( Available in Outside Diameters from %” to 2” and in wall thick- 


nesses .049"—.134” 


Wolverine Condenser Tubes are also available in 


Cupro-Nickel, Aluminum, Brass and Copper base alloys. t 


“WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


t'NCORPORATEO 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 





1425 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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MAINTENANCE COSTS 


In the ten years during which Expan- 
sion Roof Tanks have been providing 
vapor loss protection in all parts of the 
world, maintenance has been limited 
to only such painting as any steel struc- 
ture requires. Simplicity of design is 
the reason. The vapor seal is liquid. . . 
there is no fabric to wear. All mechan- 
ism is enclosed, yet readily accessible . . . 
there are no exposed tracks or counter- 





balancing assemblies to weather. 


In addition, the Expansion Roof offers 
ease and accuracy of gauging and per- 
fect roof drainage outside of the tank 
rather than through storage. 

To put low-cost vapor loss protection 
to work for you, call Graver today. 
Tank sizes and expansion capacities 
are available for all single and multiple 
tank installations. 


FABRICATED PLATE DIVISION 
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FOR THE BEST IN 
PRODUCTS AND SERVICE 





























PACIFIC : 


PUMPS 


pacific TYPE WY 
vertical process pump 






















Engineered to the service requirements 





Hydraulically designed for sustained efficiency 





Mechanically designed for endurance and simplicity paciri¢ TYPE GT 
vertical cooling tower pump 











PACIFIC TYPE | 
hot charge pump 















paciric type SVC 
ad process pump 








pacific type DC 
general service pump 











Pacific builds a co: .ste line of 
Vertical and Horizontal Single and 
Multi-stage Pumps in all capacities, 
pressures and temperatures 


bgeiston KH PACIFIC PUMPS INC. suntincTon parK, CALIFORNIA 
? 


; One of the Dresser Industries 
Export Office: Chanin Bldg., 122 E 42nd St., New York Lo 
Offices in All Principal Cities 
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A Ylew Approach to digh Jomporature Coking 
DISPOSAL OF HEAVY RESIDUES BY COKING IN 
A CURRAN LIQUID HYDROCARBON COKING PLANT 








Profitable Recovery of— 
i. @ Furnace Oil 
i @ Light Distillate 
@ Gas 
@ Metallurgical Coke or 
Electrode Carbon 


ENGINEERED AND INSTALLED BY 
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World’s Largest 


single unit sulfur burning contact acid plant | 


This sixth Chemico Contact Sulfuric Acid Plant 
for Standard Wholesale Acid and Phosphate 
Works in Baltimore, Md. was successfully placed 
in operation in December, 1948 and is regularly 


operating above guaranteed capacity of 500 tons 
per day. (100% equivalent H2S0Oz). 
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A At the right is the Sulfur Furnace with the waste heat boiler, A Towers for the production of oleum, 98% acid and 
condenser and auxiliary apparatus at the left. This furnace for the drying of combustion air. These are part of 
burns over 170 tons of sulfur a day. ° the drying and absorption system. 


V Shown left to right are the secondary converter, the 
primary converter and the gas filter. 
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A Here are control panels for two of the six Chemico Contact 
Acid Plants. The new 500-ton plant panel is on the right. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1,N. Y. 
EUROPEAN TECHNICAL REPRESENTATIVE . 
CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C, 2, ENGLAND Chemico Plants 


CABLES: CHEMICONST, NEW YORK are profitable 
investments 
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~What’s Happening! 


REFINERY OPERATIONS 


Union Oil Co. of California has undertaken a 3 to 
4-year program to reduce its output of residual prod- 
ucts, according to President Reese H. Taylor. “Our 
engineering studies have now reached a point,”’ Reese 
told stockholders at the company’s annual meeting 
April 12, “which will enable the company to increase 
its production of gasoline, Diesel oil and other light 
products by more than 50% by using available crude 
oil. This would reduce production of heavy fuels by 
corresponding amount.” 


Removal of corrosive sulfur compounds from pe- 
troleum products is currently costing the oil industry 
more than $125 million, Dr. Wayne E. Kuhn of The 
Texas Co., stated during the recent annual meeting 
of the American Chemical Society. Dr. Kuhn esti- 
mated that the cost of new equipment in conversion 
to handling of sour crudes “may involve an expendi- 
ture of more than $7 million for an average sized 
refinery—one capable of processing 50,000 b/d.” 


Refiners may be compelled to take liquid hydrocar- 
bons from natural gas along with crude, Brig. Gen. 
Ernest O. Thompson of the Texas Railroad Com- 
mission told the API Refining Division meeting in 
Houston last month. “If supplies of natural gas 
liquids stock up,” Thompson said, “you may be re- 
quired to take, in the 10,000 bbls. of oil which you 
nominate, perhaps 9000 bbls. of crude and say 1000 
bbls. of these volatiles.” 


e ee 
MARKETS, PRICES 


The season’s mixed trends in prices were further 
accentuated in April with higher prices reported for 
gasoline and lower for distillates, heavy fuels, pro- 
pane, and naphthas. Some Southwestern heavy and 
Penna. grade crudes also were priced lower. 


Although domestic crude declines were restricted 
to lube and heavy fuel bearing oils, many refiners 
attached greater significance to the 15c/bbl. cuts 
posted by major Arabian producers in prices for 
Ras Tanura and Kuwait crudes. 


‘Refinery runs nationwide were down to an average 
of about 81% of capacity, a reflection of the hesita- 


Important Current News Summarized for Refiners 





tion and uncertainty accompanying the uptrends in 
gasoline prices and downtrends in distillates and 
heavy fuels. In addition many marketers cited the 
fact that the mixed price trends took place before 
the nation’s stock positions “turned the corner.” 
However, near mid-month gasoline stocks turned 
downward from a top of around 128 million bbls. 
and distillates up from a spring low of about 48 mil- 
lion. At the same time, crude stocks above ground 
were near a peak for this decade, but current produc- 
tion was slightly below estimated requirements. 


Principal price developments summarized: Esso 
Standard, Socony-Vacuum, Atlantic Refining, and 
other east coast marketers advanced gasoline an 
average of 0.5c/gal.; heavy fuels ranged 10 to 20c/bbl. 
lower at the Gulf, East and West coasts, and Mid- 
continent. Penna. grade crude postings cut back 35c/ 
bbl., and heavy asphaltic crudes from East Texas 
and Mississippi‘went down 25c/bbl. Declines reported 
in prices for lube oils, LPG, and naphthas ranged up 
to 2c/gal. Some easing in the several-years-old tight 
supply of avgasoline was indicated. 


LEGISLATION 


Compromise solution to “Tidelands” ownership 
problem has been offered by Rep. Case (R., S. Dak.). 
His bill would transfer to seaboard states all sub- 
merged coastal lands lying within one statute mile 
seaward of the line of mean low tide. Lands outside 
that line would be converted into a proposed Federal 
Waterlands Reserve “for orderly leasing or sale” 
under direction of Interior Dept. In addition, bill 
provides that all funds up to $500 million received 
by the U. S. in any one year from sale of oil or other 
minerals, or leases, ‘are to be ear-marked for allot- 
ment to the states for current expenditures for public 
schools.” 


Recent and current price trends in gasoline caused 
some talk and one promise of a “probe’’ in Congress. 
Freshman Rep. Sidney Yates (D., Ill.), launched a 
“one-man” campaign against what he claims looks 
like the “work of a monopoly” in the increase of 
gasoline prices at the same time the industry “is 
piling up fantastic profits.” 

Rep. Rooney (D., N. Y.), speaking in support of 
a bill hiking appropriations for Justice Dept.’s anti- 


‘nformation on these pages is obtained through the nation-wide news coverage services of PLATT’s OILGRAM NEWS 
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What's Happening! 





trust division, told House he was “sure” some of the 
added money recommended would be used for an in- 
vestigation of “recent half-a-cent-a-gallon increase in 
gasoline here in the East.” 


Chairman Maybank (D., S. C.), said his Senate 
Banking Committee expects “in the near future’ to 
launch a “thorough” investigation into what he 
termed “uncalled for and unjustified” increases in 
gasoline prices. 


LEAD PRICES 


Plummeting lead prices (five price cuts from 
March 8 to April 6 reduced the price from a record 
postwar high of 21.5c per lb. to 15c) have been re- 
flected in lower prices for tetraethyl] lead. 

Ethyl Corp. made its first price cut March 14, to 
59.1c per lb. for motor mix and 64.6c per lb. for avia- 
tion mix. Then on April 7 the company again reduced 
prices, effective April 5, to 57.7c per lb. for motor mix 
and 63.2c per lb. for aviation mix. 

DuPont followed suit in both cases, and on April 8 
announced price reductions, also effective April 5, to 
34.474c per lb. for motor mix and 38.811c per lb. for 
aviation mix. 

These latest prices for both companies are equiv- 
alent to about .21c per cc. of TEL content for motor 
mix, and .23c per cc. of TEL content for aviation mix. 


EXPANSION 


Salt Lake Refining Co. at Salt Lake City, Utah, is 
planning a $10 million expansion program to increase 
Diesel fuel and high octane gasoline capacity. New 
cracking facilities are expected to be completed by 
the end of 1950, and will provide capacity to process 
feed stocks produced from 24,000 b/d of crude. Pres- 
ent plant capacity is 15,000 b/d. 


Hydrogen sulfide-containing waste gases from The 
Texas Co.’s Eagle Point refinery in Westville, N. J., 
will be used in a new 40 ton per day sulfur recovery 
plant to be built there. The plant will be erected 
within the refinery limits, but will be owned and op- 
erated by Freeport Sulfur Co. Primary purpose is 
to minimize atmospheric pollution, while at the same 
time producing a commercial product. The Girdler 
Corp. of Louisville, Ky., is contractor. 


Skelly Oil Co. is enlarging and modernizing its El- 
dorado, Kans., refinery from 25,000 to 35,000 b/d ca- 
pacity. Cost is estimated at $8 to $10 million. New 
units include catalytic cracking and new crude distil- 
lation. Completion is scheduled for 1950. 


New fuel-testing facilities were recently put into 
operation by Pan American Refining Corp. with the 
dedication April 28 of its modern Automotive Re- 
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search Laboratory at Curtis Bay (Baltimore), Md. 
Outstanding feature of the new lab is a chassis dyna- 
mometer, said to be the largest in the world, for test- 
ing motor fuel performance under road-load condi- 
tions. 


Cities Service Oil Co. has awarded contracts for 
construction of a $4 million compounding plant at 
Cicero, Ill., to Sumner S. Sollitt & Co. of Chicago. 
Designed to compound and blend over 23 million gals. 
of lube oils yearly, the new plant will be located 
on a 42-acre tract abutting the Illinois Ship Canal. 
Blending stocks will be obtained from the new Cit- 
Con plant at Lake Charles, La., by barge. Comple- 
tion is planned for early 1950. 


United Gas Pipe Line Co. has retained Delta Engrg. 
Corp. to build a 10,000 Mcf. natural gasoline plant 
near Karnes City, Texas, for completion January, 
1950. Estimated daily recoveries are 5700 gal. pro- 
pane, 3700 gal. butane, 16,500 gal. natural gasoline, 
and 5000 gal. stabilized condensate. 


TRANSITION 


New York Lubricating Oil Co.’s facilities at Perth 
Amboy, N. J., have been purchased by California 
Refining Co., eastern subsidiary of California Stand- 
ard. 


The former Danciger Oil & Refining Co. plant at 
Longview, Texas, purchased last September by W. C. 
Berry of Tulsa, has now been resold to the Poggio in- 
terests of Milan, Italy, and other associated individ- 
uals there. 


American Mineral Spirits Co. has shut down and 
placed its Corpus Christi plant on indefinite standby, 
as well as closing offices there “because of economic 
conditions in the industry.” Rated at 13,000 b/d, the 
plant averaged 8000 b/d throughput for past year: 
it has no cracking facilities. 


PETROCHEMICALS 


Cresylic acid is now being made from petroleum 
raw materials, by the Merichem Co. in its new $500,- 
000 plant at Houston, which went on stream April 15. 
Three boiling ranges of the product are available in 
tank car and drum lots—183-205° C., 205-230° C., 
and 230-245° C. 


Lion Oil Co.’s chemical division last year accounted 
for about 22% of the company’s gross revenue of over 
$66 million, according to Lion’s annual report. Lion's 
principal petrochemical activity is the manufacture of 
ammonia and fertilizers from natural gas in the for- 
mer Ozark Ordnance Works near El Dorado, Ark. 
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DOWELL | 


| Savin IN SCALE AND SLUD 


Cleaned! 


BEFORE 









GE REMOVAL WITH CHEMICALS 






757 cu. ft. of scale 
removed in 30 hours 

















Complex construction of Open Box Condenser 
is no problem for Dowell Chemical 
Scale Removal Service 


An open box condenser at a Midwestern oil refinery was 
heavily coated with scale. Within 30 hours, Dowell Service 
removed an estimated 757 cu. ft. of scale and the condenser 
was back in service! 


Fast, effective cleaning of industrial heat exchange equip- 
ment is made possible by Dowell Service. Carefully selected 
solvents penetrate wherever water flows and are designed 
to remove troublesome scale from all surfaces contacted. 
Costly dismantling or modification is not required—the 
necessary solvents are pumped into the equipment using 
existing connections. When the scale is dissolved or disinte- 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL 





grated, the spent solution is pumped out, the unit flushed 
and put back in service. Expensive down time is held to 
a minimum. 





Whenever you have a scale removing problem, look to 
Dowell. Experienced Dowell engineers do the job, bringing 
the equipment necessary to insure proper control at every 
stage of the operation. i 


Call the nearest Dowell office today for details about the 
fast, effective, and economical Chemical Scale Removal , 
Service for boilers, heat exchange equipment, condensers, 
and water lines. Free estimates gladly given. 


COMPANY 


SOWEL 


: New York 20 Cleveland 13 Wichita 2 Hamilton, Ohio 
Boston 16 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Philadelphia 2 Detroit 2 Houston 2 Salem, Illinois 
Baltimore 18 Chicago 2 New Orleans 12 Borger, Texas 
Wilmington 99 St. Lovis 8 Ft. Worth 2 Midland, Texas 
Richmond 19 Indianapolis Shreveport 23 Wichita Falls, Texas 
Atlanta Louisville Anniston, Alab Lafayette, La. 
Buffalo 2 Kansas City 8 Mt. Pleasant, Mich. : 
Long Beach, Oakland, Casper: Dowell A iate—Inter i Cementers, Inc. 
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For many years, accepted practice has been to line 
regenerators with refractory tile and block insulation 
costing from $10 to $12 a square foot installed. 

Kellogg design engineers considered this an un- 
reasonably high expense and decided to pioneer a new 
type of vessel lining. Kellogg’s refractory and insulat- 
ing specialists consequently experimented with new 
materials and methods that would reduce this cost yet 
provide the same or better performance. 

A solution was found in Kelcrete*, a new refractory 
material that can be ““gunnited,” or sprayed, on a wire 
mesh supported on the inner surface of a vessel. Not 
only is Kelcrete less expensive than tiling but it is also 
less costly to apply. Total cost is about $4 a square foot 
installed—more than 50% saving over old methods. 

Furthermore, it exhibits excellent stability, al- 


* REG. U. S. PAT. OFF. 


JERSEY CITY LOS ANGELES TULSA 


While it is axiomatic that return on investment—the ultimate earning power of a refinery unit when actually on stream— 
is the only true evaluation of competitive engineering recommendations, initial plant costs remain a major factor in 
refiners’ decisions on plant installations. M. W. Kellogg takes specific steps to minimize initial plant costs consistent 
® with the achievement of highest ultimate earning power. 


HOW KELLOGG CUT LINING COSTS BY OVER 50% 





though continuously exposed to temperatures of 
1100° F... is longer lasting than other materials... and 
is easier to repair. Gunnited Kelcrete is now a stand- 
ard material for this and similar applications in units 
engineered and constructed by Kellogg. 


This story of Kelcrete underlines just one of the 
ever present opportunities for paring the initial cost 
of new refinery units—opportunities available only to 
the resourceful engineer-contractor who has a com- 
plete organization ...one that supplies within itself all 
the requisites for obtaining unbiased solutions to ini- 
tial-cost-vs.-earning-power problems. 

Such completeness of organization and the close 
cooperation between the various specialists at M. W. 


Kellogg are the soundest approach to LOW INITIAL 
PLANT COSTS. 


THE M. W. Kexioce Company 


A SUBSIDIARY OF PULLMAN, INC. 


ENGINEERS TO THE PETROLEUM INDUSTRY 
HOUSTON 


TORONTO LONDON PARIS 
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... IN PETROLEUM TECHNOLOGY 





Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 
their potential bearing on petroleum refining 


New Notation System 
Confronts Chemists 


ETROLEUM CHEMISTRY is a 

complex field, replete with the 
necessity for considering materials 
ranging in structural “simplicity” 
from elemental carbon and hydrogen 
to asphaltic and resinous substances 
of vast molecular weights and multi- 
molecular structures. As a result, 
the nonchemical petroleum worker 
shudders when he, by chance, looks 
at a book or article on some organic 
chemistry phase of the field, and 
even the chemists and chemical engi- 
neers must often “sharpen up” their 
knowledge of chemical nomenclature 
if they would understand the erudite 
writings of their advanced brethren 
or prepare technical papers them- 
selves in the best of form. 


Moreover, the complexity of or- 
ganic chemistry is such that even the 
expert must pause to consider what 
is meant when he finds a reference 
to such compounds as 1,1-dimethyl-3- 
(3)2-methopropen (3)-yl) cyclo- 
hexen-4. It is for this reason that 
anew system of notation for organic 
compounds—Dysonian notation—is 
capturing considerable attention, es- 
pecially among those who must use 
the chemical literature and its com- 
plex, confusing, and often inadequate 
subject and formula indexes. 


For ring compounds, for example, 
a fully saturated ring under this new 
system becomes “A,” an aromatic 
ring becomes “B,” structures inter- 
mediate in saturation between A and 
B employ “E” to indicate a double 
bond, ete. Even elemental details 
cannot be given here, but it must 
Suffice to say that the Dysonian sys- 
tem has remarkable values for chem- 
ical shorthand (the compound B6,3,1 
(2)7,19,21,1-7.ZQ,31.ZN,9, 10. H, 1, 7, 
31, horrifying as it looks even in the 
Dysonian system, would stun all but 
the best versed chemists who saw it 
stated in “normal” terminology), and 
compounds so ciphered lend them- 
Seives excellently to easy index ar- 
rangement. 

To date, the Dysonian system— 
‘st introduced in this country at an 
\merican Chemical Society meeting 
| 1947 by its English originator, Dr. 

M. Dyson—has not penetrated 


f 
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much further than those circles 
whose business it is to work with 
the chemical literature, but those 
who are working actively with it and 
on its further development feel al- 
most certain that it will eventually 
be adopted in place of “common” 
notation. 

Chemists, like all classes of hu- 
mans, will naturally be reluctant to 
stop using a system mastered by hard 
training, especially when some ad- 
ditional training will be required to 
employ a new system, no matter how 
good it is and how easy it is to use, 
once learned, but notice is hereby 
served that the Dysonian system of 
notation is on the way in. In the 
petroleum field particularly, chemists 
will do well to adopt it early, for it 
holds special advantages for them. 


World Energy is Linked 
Closely with World Peace 


HILE PETROLEUM INDUS- 
TRY efforts have put the sup- 
ply and demand of oil and its prod- 
ucts into more than close balance 
and have substantially eliminated 
any real need for hasty action on 
synthesizing liquid fuels on _ the 
grounds of near-future shortages and 
military insufficiency of supplies, the 
subject of domestic and world ener- 
gy supplies continues to be of much 
more than academic interest. Some 
of the facts of this situation were 
well stated last year by R. T. Has- 
lam, vice president of the Standard 
Oil Company (N. J.), in a speech at 
the Massachusetts Institute of Tech- 
nology: 
“1. There is ample energy in the 
world for our logistical task. 


“2. The technical problems of con- 
verting solid fuels such as coal to 
liquid fuels have been solved. 


“3. Fuel resources are fairly well 
scattered throughout the world. 


“4. The problem is not one of re- 
sources so much as it is the develop- 
ment and use of these resources, par- 
ticularly outside the United States.” 

In his speech, Haslam dwelt ex- 
tensively on all phases of his part of 
a symposium on “Logistics of 
Peace.” The fundamental elements 
of a peaceful climate, according to 


Haslam, are ‘(1) a world in which 
the people rule, (2) a world in which 
the maximum freedom and oppor- 
tunity are given to the people, (3) 
a world in which production is ex- 
panding, and (4) a world in which we 
keep the virtues of national feeling 
but begin to outgrow some of the 
vices of nationalism.” If the world 
develops its fuel resources, they 
should be sufficient for 1000-3000 
years, even without recourse to non- 
fuel sources of energy. 


In a nutshell, Haslam believes that 
“in a world of peace without eco- 
nomic barriers, our problems are not 
severe.” Whether or not this peace- 
ful world will ever come into being 
is indeed a question—-much more so 
than in 1946, for example. It is 
therefore highly important that we 
continue to prepare for war while 
we work for peace, but occasional 
papers such as this serve to remind 
us that our technical problems would 
be much simpler if ‘man’s inhuman- 
ity to man” could be eliminated. 


Underground Gasification 
Studied by Chemical Company 


HE SYNTHESIS OF “PETRO- 

LEUM CHEMICALS” is today 
requiring larger and larger quanti- 
ties of C,,-C 4 hydrocarbons, and these 
“popular” materials are now far 
from as readily available at a low 
price as they were in the days when 
they were utilized almost wholly as 
refinery fuels. It is therefore highly 
interesting but not greatly surpris- 
ing to note that it is reported(1) that 
the Carbide and Carbon Chemicals 
Corp. is actively interested in under- 
ground gasification of coal as a pos- 
sible (eventual) inexpensive source 
of hydrogen, which in turn would re- 
portedly be used for the hydrogena- 
tion of coal “clear down to the C,-C, 
range” in order to augment Car- 
bide’s supplies. of these substances 
from refinery gases, natural gas, 
and coke oven gases. 


According to this source, “Car- 
bide has purchased rights to the 
coal under about 30,000 acres in cen- 
tral West Virginia” and is “experi- 
menting with underground gasifica- 
tion at a spot about 15 miles up the 
river from its South Charleston, W. 
Va., plant . . . And Carbide is also 
working on coal hydrogenation.” 


Such research by a private com- 
pany closely allied with the petro- 
leum industry is highly significant. 
Carbide, apparently, does not care 
to await the results of the second ex- 
periment in underground coal gasifi- 
cation now being jointly conducted 
near Gorgas, Alabama, by the U. S. 
Bureau of Mines and the Alabama 
Power Co. This would make it ap- 
pear that Carbide does not consider 


(1) Anon., Chemical Engineering 56, No. 3, 
76 (1949). 
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underground coal gasification as such 


a “long-term bet.” Alternately, it 
may be that this company is working 
only on phases not under study else- 
where, although even this does not 
remove the implication of near-future 
use since such experimentation is far 
from inexpensive and would probably 
not be conducted by a private com- 
pany unless the information sought 
was thought to be of near-future 
value. 


Another intriguing aspect is the 
report that Carbide is working on the 
development of methods of hydro- 
genating coal clear past the gaso- 
line range, a process which, to quote 
Chemical Engineering (1), “will gobble 
up hydrogen.” Coal hydrogenation is 
an expensive process, even for the 
production of heavy and medium fuel 
oils, and it would appear on the sur- 
face that it would require much more 
drastic treatment to obtain high 
yields of C,-C, gases. An economic 
compromise might, of course, be ef- 
fected, since gasoline and other co- 
products would be readily market- 
able. An inexpensive supply of hy- 
drogen, obviously, is one keystone of 
the desired process, hence Carbide’s 
research on underground coal gasifi- 
cation. The “producer gas” so pre- 
pared would be further reacted with 
steam to increase its hydrogen con- 
tent. 


It seems unlikely that much real 
information on this work will be 
made public soon; Carbide and Car- 
bon has never been over-free with 
technical information which might 
affect the economic status of its 
products, and will probably see little 
reason for describing internal pro- 
cesses which leave no marks on its 
products. About all that the indus- 
try can do is to watch for patent 
developments—that is, unless others 
are inspired to conduct similar ex- 
periments for themselves. 


Electrodeposition 
Applied to Plastics 


HE PLASTICS INDUSTRY is 

one of great interest to present 
and potential manufacturers of chem- 
icals from petroleum. Most of the 
important new plastics developed in 
the last 15 years are derived from 
petrochemical intermediates, and this 
trend toward the use of large quanti- 
ties of petrochemicals for the produc- 
tion of plastics shows no signs of 
change. 


A new technique in the plastics 
field which indicates increasing the 
utility of, and demand for, these ma- 
terials is the electrodeposition of 
plastics. It is currently attracting 
much attention. 


Rubber films have long been elec- 
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trodeposited from aqueous latex, but 
plastic latices were not commercially 
available until 1943. Many commer- 
cial plastics are now produced by 
emulsion .polymerization methods, 
however, and “with slight changes in 
formulation are suitable for electro- 
lysis in the original polymerization 
emulsion.’’*2) Potentially, therefore, 
these resin latices should be less ex- 
pensive than molding powders, which 
must be processed from them by dry- 
ing and powdering. So far, however, 
the special handling necessitated by 
the additional cost of shipping 45% 
of water with the resins has more 
than eliminated the savings in proc- 
essing costs, and latex emulsions at 
present cost approximately 50 cents 
per pound of solids, slightly more 
than the cost of molding powders. 


“Any plastic material which will 
form a stable aqueous emulsion con- 
taining about 50% solids” can be elec- 
trodeposited. The colloidal particles 
in such emulsions (which may also 
contain plasticizers, etc.), being neg- 
atively charged because of the 
use of anionic stabilizers of the 
alkyl sulfate and alkyl aryl sulfon- 
ate types migrate to the anode 
in the plating tank  (electro- 
lytic cell), which is divided by a thin 
barrier of porcelain to prevent mi- 
gration of hydrogen evolved at the 
cathode. “The latex is placed in the 
anode compartment of the plating 
tank; tthe cathode chamber is filled 
with a 5% sodium chloride solution.” 


Anode selection is an important 
factor, since the dissolving metal ions 
from the anodes have various effects 
on emulsifying agents and may con- 
taminate the plastic films. Nickel 
has been found to be generally satis- 
factory. However, porous barriers or 
molds containing mercury, which 
form jnsoluble anode products that 
do not penetrate the barrier, may 
be employed to yield metal-free films. 
Such forms, however, reduce rate of 
deposition by 85%. Copper is the 
common cathode material, since it 
does not dissolve in the electrolyte. 


The films produced do not attain 
maximum strength without baking 
for 0.5-1 hour at 80-150° C., exact 
conditions depending on the use or 
nonuse of plasticizers in the latex. 
“Most plastic sheets strip easily from 
the electrodes or porous barriers;” 
by proper selection of materials, how- 
ever, permanent plastic coatings can 
be placed on metal objects by this 
method. 


Power requirements are extremely 
small; “deposition efficiency is about 
2,500 grams per faraday at rates as 
high as 100 kg. per kw.-hr.” Under 


(2) M. L. K., “‘IEC Reports—Plated Plas- 
tics,’’ Industrial and Engineering Chem- 
istry 41, No. 2, 14A, 16A (1949). 





normal rates of 10-12 kg. per kw.-!ir., 
a 0.125-inch film can be deposi! ed 
in about 15 minutes on metal e)c- 
trodes. 


Plating tanks are vastly less expen- 
sive even than low pressure m#ld- 
ing equipment, so electrodeposit ion 
has great potentialities where ap- 
plicable. Its increased use seems <er- 
tain. 


Congressional Documents 
Often of Significance 


N A REPUBLIC, the machinery of 

government often provides a truly 
fascinating spectacle. The system of 
checks and balances between admin- 
istrative, legislative, and judicial 
agencies has proved amazingly sound, 
reducing as it does the chance for 
hasty, unreasoning action. Not that 
every act is thereby perfect; human 
nature is too “human” for that, and 
politics frequently dictate strange 
performances. However, the system 
is good enough to allow those inter- 
ested both in government and in its 
relation to a given subject or in- 
dustry to sit back occasionally to 
enjoy some of the humor uncon- 
sciously involved and to ponder on 
the significance of certain happen- 
ings. 


Among the somewhat humorous 
measures recently introduced in Con- 
gress are two bills, one of which 
(H. R. 1429) provides for the author- 
ization of an experiment station near 
Marietta, Ohio, ‘“‘to conduct research- 
es and investigations on the produc- 
tion, refining, transportation, and use 
of petroleum and natural gas,’’ while 
the other (H.R. 194) in almost iden- 
tical terms calls for an experiment 
station “in the Hocking Valley coal 
region” of Ohio “to conduct re- 
searches and investigations on the 
production, refining, transportation, 
and use of petroieum and natural gas 
from coal oil and shale.” 


The humor involved, of course, is 
of the unconscious type; both con- 
gressmen_ undoubtedly seriously 
thought they would materially con- 
tribute to the well-being of their 
state if Congress were to authorize 
the Bureau of Mines to expend $1,- 
000,000 on the construction of one or 
both stations and then to spend 
$500,000 or $100,000 annually, as the 
case may be, to operate these lab- 
oratories. What they neglected to 
note, however, was that, if this were 
done, similar claims for experiment 
stations could be advanced by almost 
every region for almost every raw 
material of national importance. To 
obviate this necessity is one of the 
reasons for the several (but only sev- 
eral) main experiment stations of 
the Bureau of Mines, each built with 
a view to central location. 
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viscosity indices... and do it economically. 


Santodex is an all-hydrocarbon, light-colored, viscous compound 
that is readily soluble in mineral oils. Used with quality base 
stocks, it produces lubricants that deliver bonuses in customer 


satisfaction, resulting in repeat purchases of your products. 


Santodex helps your lubricants deliver these advantages: 


With Monsanto Santodex you can give your lubricating oils higher 





1. Easier starting of cold engines at low atmospheric temperatures. 





2. Meet viscosity requirements of two or more grades, giving you 


the advantages of doubled grading. 





Greater protection against engine wear at high and low tem- 


peratures. 








3. 
4. Economical oil consumption. 
5. 


Get high viscosity indices to meet exacting specifications. 





Investigate the profit possibilities Santodex offers you. Get com- 
plete information and experimental samples by mailing the coupon 
or contacting: MONSANTO CHEMICAL COMPANY, Desk E, Pe- 
troleum Chemicals Department, 1746 South Second Street, St. 


Louis 4, Missouri. 


MONSANTO 


CHEMICALS ~ PLASTICS 
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MONSANTO CHEMICAL COMPANY 
Desk E, Petroleum Chemicals Department 


. 
. 
. 
1746 South Second Street, St. Louis 4, Missouri i 
Please send, without cost or obligation, items checked. Data on @ 
Santodex. ___— Santodex sample. od 
. 
. 
Nome_____ oa Title. a 
. 
Company. —_ — . 
. 
Street. . 
- 
+ 
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TYPICAL ANALYSIS OF SANTODEX 
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Neutralization Number (Acidity) . . .03 
Specific Gravity 60/60° F. . . . . .908 
Pena Pate, ~ F. CCAS. ww 8 350 


MONSANTO OIL ADDITIVES 


SANTOPOUR,* SANTOPOUR’B — 
Pour point depressants 


SANTODEX* — 
Viscosity index improver 


SANTOPOID* S and 29 — 
Gear lubricant additives 


SANTOLUBE* 395, 395-X, 398, 394-C — 
Motor oil inhibitors 


SANTOLUBE 203-A, 303-A, 520 — 
Motor oil detergents 


DETERGENT-INHIBITORS COMBINATIONS 
for premium and heavy-duty service 





*Reg. U.S. Pat. OF. 
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Where WeldOlet is attached to 
run pipe, it) tapers at proper 
angles, providing for a single 
bevel groove joint at the crotch 
section, blending into a V-butt 
joint at the ear portion. 
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WeldOlets*, with outlet sizes from Ye'’ to 24'’, both straight and re- 
ducing, need no additional reinforcement to establish and fully maintain 
original strength on ASTM A-106 Seamless Steel Grade A Pipe, as set 
forth in Code for Pressure Piping, American Standards Association, 
B31.1-1942, and Supp. No. 2, B31\lb-1947. WeldOlet welding fittings 
provide the quickest, most economical, most satisfactory method of 
obtaining full pipe strength at branch connections. For detailed engi- 
neering reference data, write for Catalog W-2. 


BONNEY FORGE & TOOL WORKS 
FORGED FITTINGS DIVISION + 368 GREEN STREET «| ALLENTOWN, PENNA. 
Canadian Factory Representative: Sterling Steel Co., Ltd., 20 Temperance St., Toronto 1, Canada—1040 Sherbrook St., W., Montreal, Canada 
MANUFACTURERS OF FAMOUS BONNEY TOOLS 





Fig. 1—Cut-away view of reduc- ‘| 

ing size WeldOlet with welding 4 ib Fig. 2—Note blending of ear 
outlet in place. The external rib 2 q portion of welding fitting to 
and wide bases or footings of 8 N run pipe. Extension of weld 
WeldOlets* eliminate the need ' metal below inside scarfed 
for extra supports to take care M : portion of pipe insures all 
of bending or vibrational stresses A sections of joint greater than 
at crotch section, the point of Ss pipe wall thickness. 








WELD LETS 


*Trade Mark Reg. U.S. Pat. Off. | Pat. in U.S. & Foreign Countries 


FOR WELDED BRANCH PIPE OUTLETS 


When you want Bonney Welding Qutlets, ask for WeldOlets* 
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DESALTING 


24-hour, on-call SERVICE 
Regular EQUIPMENT INSPECTION 
oy Available REPLACEMENTS 
PETRECO PS Complete LABORATORY FACILITIES 
customer Pes Continuing RESEARCH PROGRAM 
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These advantages ‘ 
benefit every 





THE AMOUNT OF SALT CARRIED INTO THE REFINERY 
EQUIPMENT in the charging crude often reaches sur- 
prising proportions. For example: 10,000 barrels of a 
crude containing only .15% water will often carry 
close to a half a ton of salts. The potential injury to 
the refining equipment from the continuous introduc- 
tion of salts in such quantities can easily be visualized. 
Some desalters operate on crudes that carry from 500 
to 800 pounds of salt per thousand barrels; in other 
cases, refiners find it profitable to desalt stocks contain- 
ing even less than 10 pounds per thousand barrels. It 
is difficult to set any lower limit of acceptable salt 
tolerance since this depends upon the nature of the 
salts, the character of the crude, the type of refining 
equipment and the operating conditions. Furthermore, 
refiners have found that continued experience with 
desalting repeatedly reveals benefits which were not 
expected when the desalters were installed. As a result, 
they now desalt crude stocks having salt contents for- 
merly considered to be below the economic limit. 


THIS TREND IN THE INDUSTRY TO DESALT STOCKS 
OF PROGRESSIVELY LOWER SALT CONTENT IS 
GRAPHICALLY SHOWN IN THE ACCOMPANYING 
FIGURE. The curve is plotted from the electrical desalt- 
ing recordsof onerefining company and is typical of the 
trend in the industry as a whole. It reflects the increas- 
ing conviction that even oils formerly considered to 
have negligible salt contents will, with desalting, show 
beneficial effects to such an extent that the processing 
is easily justified. 


THE DETERMINATION OF SALT is not difficult and is 
routine with most refiners. For helpful information on 
salt determinations, request a copy of the PETRECO 
MANUAL on SALTS IN PETROLEUM (yours for 
the asking at any Petreco office or from any Petreco 
engineer). Or, if you prefer, samples of your crude can 
be sent to the Petreco laboratories and the results of the 
analysis will be reported to you. 


PETROLEUM RECTIFYING COMPANY 


SPECIALIZED Cilhic wero.eun PROCESSES 


P1-49-1 Ps 





POUNDS OF SALT/1000 BBLS. 








20 


5121 South Wayside Drive, Houston 1, Texas 
648 Edison Building, Toledo 4, Ohio 
530 West Sixth Street, Los Angeles 14, Calif. 
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Solve your 

catalyst hed-support 
and cover problems 
with ALCOA 
TABULAR 

ALUMINA 

HERS 


These hard ceramic balls may make a lot of difference in 
the operation of your reactor towers. They provide: 


Higher Efficiency ...Better Operation... 


—The stream is evenly diffused across the catalyst 
bed . . . Resistance to stream flow is reduced. 
—Ceramic balls replace fine mesh inside screens. 
—The cover prevents ‘“‘dancing’’ of the catalyst 
when flow is upward . . . Diffuses the stream when 
flow is downward . . . Holds catalyst in place, should 
surges occur. 

—High purity (99+ % Al,O3;) . . . High resistance to 
acids and alkalis . . . Chemically and catalytically 
inert to most products. 


Economy ... 

—Simplifies supporting grid. 

—High resistance to abrasion, mechanical shock and 
thermal shock . . . Can withstand sudden temperature 


changes of more than 1000° C. (1832° F.). 


Adaptability ... 

—Any depth of bed-support =e cover can be used 
. Five sizes of balls—from 14" to 34’’—permit a 

selection best suited to your ssnniae 


In addition to their uses as bed-supports and covers, 
ALCOA Tabular Alumina Balls also offer you money-saving 
advantages when used as a heat-exchange medium. They 
have both high heat capacity and high heat conductivity. 


Specific heat (at 1000° C.)=0.3 cal./g./°C 
k (at 800° C.)=0.009 to 0.010 cal./sec./sq.cm./em./° C 


ALCOA Tabular Alumina Balls may help solve a difficult 
problem. Let us tell you more about this unique form of 
alumina. Write to: ALUMINUM 
COMPANY OF AMERICA, CHEMICALS 
Division, 1780 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ALUMINUM 
\e) 


Rogey.\ CHEMICALS 


ACTIVATED ALUMINAS ° CALCINED ALUMINAS 


ALUMINUM FLUORIDE SODIUM FLUORIDE e 
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LOW SODA ALU MINAS 
SODIUM ACID FLUORIDE 


ALUMINAS 48° FLUORIDES - 


TABULAR ALUMINAS e HYDRATED ALUMINAS 


FLUOBORIC ACID CRYOLITE 
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JOIN THIS GROUP OF SATISFIED USERS 
OF KOCH KASKADE Fractionating TRAYS 


To Mr. Executive: 


If your trade mark is not shown among 
the progressive companies who have pur- 
chased the finest device for vapor-liquid 
and liquid-liquid contacting- you may 
well wonder why. 


The Koch Kaskade tray is the finest frac- ‘ 
tionating device that has been developed 
in 30 years, and is far superior to the con- 
ventional bubble tray in capacity, effi- 
ciency and economy. 


We'll be glad to send you our bulletin P-101 
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THE KOCH ENGINEERING COMPANY, INC. 


DESIGNERS » MANUFACTURERS w» BUILDERS 
335 WEST LEWIS STREET =» WICHITA 2, KANSAS 


Sales Representative Pacific Coast Representative British Associates 
George P. Gregory, Jr Perry Kilsby Inc. Messrs. A. F. Craig & Company, Ltd. 
30 Rockefeller Plaza, New York City 3311 East Slauson, Los Angeles, Calif. Paisley, Scotland 
































Compare this S2/3GH 
and UGB? GUORD with 


any you are now using! 


ILTER and screen elements need not be weak 
spots in your equipment. 








And they won't ... if they’re made of Monel*, 
Bi ot Nickel or Inconel* wire cloth. 
re ; For these are the “task metals” of industry. 








Compare their advantages with any fabric or 
metal cloth now causing you trouble. They’re rust- 
less . . . corrosion- resisting ... strong .. . tough. } 
They endure abrasive wear. They withstand ex- | 
tremes of temperature. They protect the purity of 
the material being handled. " 


Many equipment manufacturers already have | 
standardized on elements of Monel, Nickel or In- 
conel. Maybe your manufacturer is one of them. _ 
But maybe he isn’t. So speak to him. Let him 7~ 
know you want the protection of the “task metals” ~ 
wherever filters, strainers or screens are used. 


For new equipment or replacements, specify ele- 
ments made of Monel, Nickel or Inconel. All 
weaves and meshes are available. Any practical 
shape or size can be fabricated. For more informa- 
tion plus the booklet, “ESTABLISHED WEAVERS OF WIRE 
CLOTH,” write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. ; 
Ta 67 Wall Street, New York 5, N. Y. *Reg. U.S. Pat. Off. | ; 
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Top view of the 48’-0” 
wide x 408’-0” long x 
28'-6"” high, 34-cell, 
Multi-Stage Cooling 
Tower designed and 
erected for the World's 
Largest Lube Plant. 




























51,000 Gallons of water per minute ... 3,060,000 gallons of water per 
hour. . 73,440,000 gallons of water per 24-hour day... cooled to a 
guaranteed temperature with this 34-cell Multi-Stage Induced Draft Cooling Tower. 





= 


Cc. NEW IN ENGINEERING...IN PERFORMANCE... ADAPTABILITY 


Off. The above installation represents not only new designing to meet the requirements of 
the Petroleum and Chemical Industries, but is the results of 10 years of research and 
testing to meet the trends towards higher efficiency in Cooling Tower performance 

; with increased temperature ranges and closer approach to the ambient wet bulb temp- 
erature. Water Cooling Equipment Company Engineers have created the above Multi- 
Stage Cooling Tower which attacks a hard cooling condition and solves the prob- 

7 lem by breaking it into easier cooling conditions which are easier to’ accomplish. 

It is, in effect, two or more Cooling Towers operating in series within a SINGLE en- 
closure and operated with a SINGLE pumping of the water. The internal arrangement 
provides the serial flow of all the water from one bank of Filling to another, per- 
mitting intimate contact with separate streams of outside ambient air in counterflow 

‘ through each bank. The IMPORTANT factor in this Cooling Tower is..a high water- 

: to-air ratio is maintained making it possible to increase greatly the enthalpy of the 

. outgoing air over that even theoretically possible with the single pass arrangement in 

either counterflow or cross-flow Cooling Towers. This is an engineering triumph. 





| Water Coourine Equipment Co. i inrormarion 


UPON REQUEST 
8629 NEW HAMPSHIRE AVE. «+ ST. LOUIS 23, MO. 
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Here’s a step ahead of the famous T C C Process that 
allows lower investment costs, reduced manufactur- 
ing costs, increased value of products and maximum 
profits. 


— 





Houdriflow employs a new gas-lift principle for the 

catalyst circulation as well as many other improve- 

ments resulting in greater flexibility in operation. 

Projected data on a 10,000 BPD refinery operating on 

Houdriflow shows savings of more than $1,100,000 

per year compared with older types of refining ; 
processes. 

















If maximum flexibility of operation and increased 
profits are in your future modernization objectives, 
it will pay you to get to know Houdriflow. 


1am) See © Ne ee) eee we ee * 









HOUDRY PROCESS CORPORATION Mell] 4/1) +) “4 
CA TALy Pal 
225 SOUTH 15TH STREET PR TIC 


PHILADELPHIA 2, PA. AX x5 
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» VALVES 
| «FITTINGS 
| . CASTINGS 


ota, 


Here's a technical publication 
you'll put to real use. It is devoted 
exclusively to just the type of 
“meaty inside information’ every 
man concerned with stainless steel 



























valves, fittings, and castings will 
find of value. 
NEWSCAST will feature technical 
data, application stories ... 
reviews of technical literature ... 
questions and answers culled from ens cast 
Cain Qual ina Fil une Wt Wot. yupusTmint eget 
our Service Engineering Files... gout erUsetS ant gnintess § & 
It's yours for the asking . . . FREE! ww Wee sas ea Ete ch 
eats spec eatin © a ed “HOO ystrial pu 
Just forward the coupon below ) Aor se wast OY iy, ave Te oman Soo nt 
i‘ tion, NEY sing, poor s yi pe aa im const 
and NEWSCAST will come “a rm rie Osi oi poi 
nit womens whic wn rae at 1 install 
winging your way Memento ery whee sein he wot eee 
quarterly. - 
@ The first informative issue is just off 
the press. Send for it today. 
y On Ln nn mn ae. { 
y GENTLEMEN: Please place me on your “‘Newscast’’ 4 
| oe 
/ “ree : ) : - | 
i : THE | / . TITLE i 
/ FOUNDRY CO. : 


= HILLSIDE, NEW JERSEY 


A 





THE WORLD'S LARGEST FOUNDRY DEVOTED 
EXCLUSIVELY TO THE CASTING OF STAINLESS STEEL 
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PETROLEUM REFINERIES 


Anglo-lranian Oil Co. Ltd. 

Ashland Oil & Refining Company, Inc. 
The Atlantic Refining Company 

The British American Oil Company Ltd. 
Canadian Oil Companies, Ltd. 

Cities Service Oil Company 
Continental Oil Company 
Cooperative Refinery Association 
Cosden Petroleum Corporation 

Esso Standard Oil Company 

Esso Standard Oil Co. (Louisiana Div.) 


The Frontier Refining Co. 

Gulf Oil Corporation 

Humble Oil & Refining Company 
Imperial Oil Limited 
McColl-Frontenac Oil Company Ltd. 
Midwest Refineries, Inc. 
Mohawk Petroleum Corporation 
North Star Oil Limited 
Northwestern Refining Co. 

The Ohio Oil Co. 

Petroleos Mexicanos 


Phillips Petroleum Company 

The Pure Oil Company 

Radio Oil Refineries Limited 

Shell Development Company 
Shell Oil Company, Inc. 

Sinclair Refining Company 
Socony-Vacuum Oil Company, Inc. 
Sun Oil Company 

Tide Water Associated Oil Company, Inc. 
The Texas Company 

Union Oil Company of California 


ENGINEERS and FABRICATORS OF PETROLEUM EQUIPMENT 


Alloy Fabricators Division of Centi- 
nental Copper & Steel Industries, Inc. 
Alloy Manufacturing Co., Inc. 
Blaw-Knox Division, Blaw-Knox Co. 
Alco Products Division of 
American Locomotive Company 
Artisan Metal Products Inc. 
The Babcock & Wilcox Co. 
E. B. Badger & Sons Company 
Baeverle & Morris Coppersmithing Co. 
The J. B. Beaird Company, Inc. 
Beaumont Iron Works Company 
Subsidiary, American Locomotive Co. 
Bechtel Corporation 
Bethlehem Steel Company, Inc. 
Black, Sivalls & Bryson, Inc. 
The Boardman Co. 
Cc. F. Braun & Co. 
Buffalo Tank Corporation 
The Canadian Kellogg Co., Ltd. 
Catalytic Construction Company 
Chicago Bridge & Iron Company 
The Colonial Iron Works Company 


Condenser Service & Engineering Co.,Inc. 


Consolidated Western Steel Corp. 
Convair Corporation 

The Croswell Company, Inc. 

The Darby Corporation 

Dominion Bridge Company, Ltd. 


L. O. Koven & Brother, Inc. 
Dover Tank and Stack Company 
Downingtown Iron Works, Inc. 


Emerson-ScheuringTank & Mfg.Co.,Inc, 


The H. K. Ferguson Company Inc. 
Flint Steel Corporation 

The Fluor Corporation, Ltd. 

Foster Wheeler Corporation 

The Griscom-Russell Company 

S. D. Hicks & Son Company 
Henry Vogt Machine Co., Inc. 
Horton Steel Works Limited 
Houdry Process Corporation 


James Russell Engineering Works, Inc. 


Jeffersonville Boat & Machine Co. 
The Jeffrey Manufacturing Company 
John Inglis Co. Limited 

Jones & Laughlin Supply Company 
The M. W. Kellogg Company 
Leader Iron Works, Inc. 

The Lummus Company 

The McJunkin Supply Company 
Arthur G. McKee & Company 
McNamar Boiler & Tank Company 
Max B. Miller & Co., Inc. 

Montreal Locomotive Works, Ltd. 
Moorlane Company 

National Annealing Box Company 
National Tank Company 





New York Shipbuilding Corporation 

John Nooter Boiler Werks Company 

Offenhauser Company 

Oldman Boiler Works Inc. 

The Parkersburg Rig & Reel Company 

The Ralph M. Parsons Company 

Pattin Manufacturing Co. 

H. K. Porter Company, Inc. 

J. F. Pritchard & Co. 

Process Engineering Inc. 

Project Construction Corporation 

The Refinery Engineering Company 

Ross Heater & Manufacturing Co., Inc. 

A. O. Smith Corporation 

Southwestern Engineering Company 

Southwest Welding & Mfg. Co. 

Stainless Products, Inc. 

Steel and Alloy Tank Company 

Stone & Webster Engineering Corp. 

Struthers Wells Corporation 

Sun Shipbuilding & Dry Dock Co. 

The Toronto Iron Works Ltd. 

Universal Oil Products Company 

Welin Davit and Boat Division of 
Continental Copper & Steel 
Industries, Inc. 

The Whitlock Manufacturing Co. 

Wyatt Metal & Boiler Works 
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Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


tO OD 





SOLID METAL ADVANTAGES 
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Bulletin 461 describes installations of Lukens Clad Steels in the Petroleum Indus- 
try. For a copy and for help in adapting these corrosion-resistant metals to your 
equipment, write Lukens Steel Company, 443 Lukens Bldg., Coatesville, Pa. 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


WITH CLAD STEEL ECONOMY STEELS 
x 
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Problems... 
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@ Visco Laboratory apparatus pictured 
here may contain a new or improved ) 
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formula that will be a better answer to ) 
your emulsion-breaking problems. — 
Visco has never been satisfied to slow | 


WK QE \\S Ss 


down research for new and improved 
emulsion-breakers — even though fast, 


RORARAMAAALTATAASTRY 


efficient emulsion-breaking at low cost 
per barrel of dry oil is what oil men 
have come to expect whenever they see 
the big blue Visco barrels. > 
Whether your emulsion-breaking is 


simple or complex — Visco’s modern _ 
@ Call Houston, CAPITOL 


service is the easy, sure way to get — 
7300, collect, for fast action 


on your emul- permanently successful results. Call © 
today for a Visco Representative to give 


you full details. 


sion-breaking 
problems. 





VISCO PRODUCTS COMPANY 


INCORPORATED 
City National Bank Building 
Houston 2, Texas 


4 
MOC CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating compounds for use in the breaking and resolving of o!i emulsions, and to grant licenses for such use. under 
the following United States patents: 1,860,562; 1,860,663; 1,912,330; 1,937,259; 2,050,639; 2,050,640; 2,206,589; 2,214,783; 2,214,784; 2,225,189; 2,303,414; 2,307,813; 2,318,034; 2,318,035; 2,321,056; 2,335,554. Re. 20.71 
and patents pending. Any purchaser of Visco Ui!l Treating compounds is authorized to use the same in the treating, breaking and resolving of oil emulsions in accordance with the above patents. The 
royalty for such use is included in the purchase price. Visco Products Company is authorized to and is willing to grant licenses on a royalty basis, to all companies, and to others desiring to practic 
the patented subject matter, under any and all of the above patents, permitting the user to purchase the oi! treating compounds at will from any vendor, and to prepare the compounds for use under the 
above patent or patents, at a royalty charge of 20 cents per gallon. Application for license should be made to Visco Products Company, Houston, Texas. 
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STOP HEAT LOSS 
FROM “RADIATORS” 


with Gold Bond 
Flexfelt Blankets! dal] 


i oy 
Bute 
Have you a “RADIATOR” in your plant? A piece of Hat: 
equipment that radiates heat and dissipates profits? Let 
National Gypsum help you control heat loss and build 
your profits with our new, improved Gold Bond Flex- 
felt Blankets and Pipe Covering. 


Effective up to 1250° F. Made of fireproof mineral 
wool, felted and double-reinforced with metal fabrics 
and tie-wires. Carefully packed, easy to handle. Our 
modern processing methods assure longer, tougher 
fibres. Greater resistance to moisture absorption and 
vibration. 


High and low temperature industrial insulations. 


NATIONAL GYPSUM COMPANY, BUFFALO 2,N. Y. 


att THIS COUPON TODAy 
- ——— i. ” 


— 





— 
_ = 


-_- - 
— 


v National GyP 


y 
\ Industrial Insulation, 


shop peso: Buffalo 2." obligat : 
ee t no : odu 
Dlanke y \ Please -_ - followins a No. 340 Ins' 
\ mation ¢ Pipe Covering: 
2p kets 4 
t. 
shel st | ae 
AB fapabrex \ Name 


hy leteo2 


\ 


y ny 
sum Compe ot. T-95 


jon to Me, . 


Company : 


Street. 


OCvrocere De yg. [ry poor. DET 4 


Aarienat GyB3uM Co. 
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BROWN FINTUBE SECTIONAL HAIRPIN HEAT EXCHANGERS 




















Enables users to keep production £ 
abreast of changing market and } 
seasonal conditions 1 
@ Unlike “bundle” type exchangers, which are custom | 


built for a definite and fixed duty, Brown Fintube Sec- 
tional Hairpin Heat Exchangers give operating men 
almost unlimited flexibility to meet changing require- 
ments. The capacity of the bank can be increased by 
adding additional sections to the original installation. 
Capacity can be decreased by valving off one or more 
of the parallel streams,— or reducing the number of 
sections in each stream. The entire bank can be changed 
from one duty, to another and totally different duty, ' 
by remanifolding the sections in different series-parallel 
arrangement. And the bank can even be disassembled, 
and the sections then reassembled as two or more smaller 
exchangers on different duties, in different plants. 
Let us help you in adapting Brown Fintube Sectional 
Hairpin Heat Exchangers— with their many outstand- oar 
ing operating and maintenance advantages—to your 
next heat transfer requirement. The Brown Fintube 
Co., Elyria, Ohio. Sales engineers in the principal cities, 


: 
7, : 


| nows runrear 4 

’ ; ™ , bb bhhttti Gong 
Write today for eae lle aft,” tag Op Go IT 
Bulletin No. 481. 


._ - ~4itr~ 
It gives full details os = qj 


HEAT EXCHANGERS 


RESISTANCE WELDED INTEGRALLY BONDED FINTUBES AND FINTUBE HEAT TRANSFER PRODUCTS 
500 
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How to get the 
right steam trap 










Use Armstrong Selection and 
3 Installation Data ... For Fuel and 
1g Maintenance Savings and Hotter Machines 


2 ‘ P y y 
) There is more to good steam trapping than meets the 
eye. For example, intelligent trap selection involves not 
only the normal condensate load but must take into 
account peak load and the amount of air to be handled 
as well. The Armstrong Steam Trap Book tells how to 
figure condensate loads, what to do about large amounts 
of air and how to determine trap capacity needed for 
various services. It follows up with actual hot-condensate 
‘capacities of Armstrong traps. (Some trap capacity fig- 
ures are based on cold water ratings, misleading because 
, any trap will handle more cold water than it will hot 
condensate). 





Then, because a properly selected trap won’t function 
efficiently if it is not correctly installed, The Armstrong 
Steam Trap Book provides complete data on installa- 
tion practice. But, even the Steam Trap Book can’t think 
of everything, so the Armstrong factory and trained 
sales representatives stand ready to give you a lift on 
’ the really tough trapping problems. 


These are a few of the reasons why Armstrong traps 
can be sold on a basis of “COMPLETE SATISFAC- 
TION OR YOUR MONEY BACK.” 


Send for a copy of the Steam Trap Book and plan 


: now to modernize your condensate drainage system with 
Armstrong traps. 


ARMSTRONG MACHINE WORKS 


826 Maple St., Three Rivers, Michigan 


witing tn 
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Iminating 












Pictured here is what we believe to be 
the first plant attacking the problem of 
atmospheric contamination by sulfur- 
bearing gases logically, effectively and 
profitably. 


Hancock Chemical Company receives 
hydrogen sulfide removed from the fuel 
gases of nearby oil refineries and converts 
it to elemental sulfur which is sold for 
the manufacture of sulfuric acid. 


ert 





















The refiners benefit by the elimination of 
noxious fumes from stack gases, thereby 
j improving maintenance and operation 

7 . efficiency, and by the reduction of 
corrosion. 





itt lt ns 


The return from the sale of the sulfur 
provides an attractive return on the plant 
investment. 


The community benefits by the removal 
| of many tons a day of sulfur from the 
} atmosphere. ° 
Initial operations of this plant have 
been so successful that plans are now 
being made for doubling the capacity of 
the installation. 


Operating and investment cost data 
for plants of this type may be readily 
obtained from any Badger office. 


EB BADGER 1 ©] bk Ol ORE 3 


A SUBSIBIARY Cr STOKE 2 WESSTEL, inte 


BOSTON 14 - NEW YORK - SAN FRANCISCO - LOS ANGELES - LONDON 


Process Engineers and Contractors for the Petroleum, Chemical and Petro-Chemical Industries 
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CONTINUOUS 
REFINERY 
OPERATION 
IS MORE 
PROFITABLE 


MORE TIME ON STREAM 
OPERATIONS ACCORDING TO PLAN 
FEWER UNSCHEDULED SHUT DOWNS 
REDUCED REPAIR AND 
MAINTENANCE COSTS 

these advantages all add up to 


CONTINUOUS OPERATIONS 


Assure them for your refinery — 


SPECIFY 7y 








| aie 


CHEMICAL DE 


ALT] N G : .- helps refiners to maintain a continuous 
schedule of operations by preventing frequent 


shut-downs due to salt plugging and hard 4 









coking, and by helping to curtail corrosion damage. Many 
leading refiners rely on Tret-O-lite for efficient salt removal— 


for complete information, write or call 


omnvoume Mem  TRETOLITE COMPANY 


Manufacturing Chemiate 
ROSS SOO; 


G 
C)) TARE SO ST. LOUIS 19, MISSOURI 
~ 
SP, 
< 












ENGINEERING DESIGN 
LABORATORY TESTING 
CONSULTATION 









450 
DESALTING |DEHYDRATING 
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assures 
metal 
soundness 
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) IN LADISH 
.. SEAMLESS WELDING FITTINGS 








ent 
ird . 
ny Each Ladish fitting has the 
l— chemical composition and physi- 7 
cal properties essential for long, A COMPLETE LINE PRODUCED UNDER ONE ROOF 
trouble-free operation under 
> 


recommended service conditions. 


(#01 1.°2 & 
| AN) DD) ESS) & ba OO) 


. CUDAHY, WISCONSIN 
soundness essential for depend- MILWAUKEE SUBURB 

OISTRICT OFFICES: New York © Buffalo e Pittsburgh « Philadelphia 
Cleveland « Chicago « St. Lovis « Atlanta « Houston « Los Angeles 


Laboratory test reports... pio- 
neered by Ladish... provide an 
extra assurance of metallurgical 







able performance. 


use Du Pont METAL DEACTIVATOR 


The Most 
Economical Additive 
for Controlling 
Copper Activity 


Copper, when present in gasoline, has a 

decided pro-oxidant effect. It may be difficult 

to tell when copper is the cause of trouble 
because traces of dissolved copper picked up from 
brass condenser tubes, pump parts, valves and 
fittings are sometimes hard to detect by ordinary 
analytical methods. Yet even one part in several 
million parts of gasoline can cause a 

pronounced increase in oxidation. 

In gasoline containing copper, the storage 
stability will be improved by adding Du Pont 
Metal Deactivator. This additive is highly 
effective, easy to handle, and the Deactivator 
response may be readily evaluated by induction 
period tests. The use of Du Pont Metal 
Deactivator may result in real savings because in 
every case overcoming the catalytic effect of copper 
is more economical with Metal Deactivator than 
an attempt at stabilization with antioxidants alone. 

Ask your Du Pont Petroleum Chemicals 
Representative about Metal Deactivator, or write 


the nearest District Office for specific information. 


®E6.u s. par OFF 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Du Pont Metal Deactivator 


(N:N!-disalicylidene 1:2-diaminopro- 
pane) combines with dissolved cop- 
per to form a stable chelate as shown 
here. Chelate is inactive and has 
no pro-oxidant effect on gasoline. 





DU PONT 





E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division « Wilmington 98, Delaware 


DISTRICT OFFICES: Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; LABORATORIES: Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; 


Houston, Texas; Los Angeles, Calif. 





Houston, Texas; El Monte, Calif. 









- 





SHELL DEVELOPMENT COMPANY, INCORPORATED 


50 West 50th Street, New York 20, New York 


C 








DO YOU KNOW THESE 


facts 


about 


treating ¢ 


——— FACT 1 Mercaptan removal is today’s an- 


swer to deodorization problems. 


FACT 2 Modernizing with the Tannin Solu- 
tizer Process for mercaptan removal yields 
“new refinery” economies in treating and 
blending your finished leaded gasoline. 


FACT 3 Conversion and operating costs are 
extremely low. 


FACT 4 The Tannin Solutizer Process is not 


corrosive. 


FACT 5 The high efficiency of the Tannin ——€ 


Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
commercial refinery operation. ; 


FACT 6 The Tannin Solutizer Process does 
not affect the stability of the gasoline treated. 


FACT 7 Complete Tannin Solutizer process 
engineering service 1s available—during the 
planning of your unit, at start-up, and there- 
after if required. 


We will welcome the opportunity to work with you on 
your specific problem. The Tannin Solutizer Process is 
licensed under the patent rights of Socony-Vacuum 


Oil Company and Shell Development Company. 
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ANSUL respectfully acknowledges the supreme 
tribute paid it by other leading fire extinguisher 
manufacturers who have recently entered the dry 
chemical fire extinguisher field. 
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G-R Twin G-Fin Sections and Vapor-to-Feed Heat Exchangers 
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G-R 
EQUIPMENT 





Helps This Cosden Refinery 
Operate with Sour Crude 


The Big Spring, Texas, plant of Cosden 
Petroleum Corporation must contend with 
exceptional operating and maintenance 
problems because of the sour crude which 
this plant has always refined. However, 
the engineers and technologists of the 
plant have successfully solved these prob- 
lems by the special treatment of the crude 
which they have developed and by their 
selection of equipment and materials to 
withstand the severe corrosion conditions 
throughout the plant. 


As in many other Cosden installations, 
G-R Heat Transfer Apparatus is helping 
this plant to operate successfully and effi- 
ciently. The G-R equipment installed here 
includes: 


Tubular Residue-to-Crude Exchangers 
Tubular Gas Coolers 
Twin G-Fin Section Vapor-to-Feed 
Exchangers 
Tar-Heated Steam Generator 


Whether your own needs for heat transfer 
apparatus are for standard or special 
equipment, be sure to confer with the 
Griscom-Russell engineers. Their recom- 
mendations are authoritative: with 80 
years of specialized experience . . . impar- 
tial: with the unequalled line of G-R bare- 
tube and finned-tube condensers, heaters, 
coolers and heat exchangers to provide an 
exactly suitable design for every service... 
conservative: with ratings that can be 
guaranteed, 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE, NEW YORK 17, N. Y. 
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McKee engineering serves both of these basic American industries... 


f 


| 
| 
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PETROLEUM REFINING | 
— and IRON AND STEEL 


@ For more than forty years the McKee [ron and Steel Plant Division 
has supplied consultation, design, engineering and construction for all 
blast-furnace and steel plant facilities on a world-wide scale. During 
1948 McKee completed five blast furnaces with a combined annual 
capacity in excess of two million net tons. 


| 
| 
\ 
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The McKee Petroleum Refinery Division provides these same services, 
individually or collectively, for all types of petroleum processing facilities. 


The cooperative experience and close relationship of the two divisions 
has proved advantageous to McKee clients in both industries. 
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ARTHUR G. & COMPANY 


-_ VA = E: 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIE 
ENGINEERS AND CONTRACTORS «¢ ESTABLISHED 1905 _ 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 

































facture of such petrochemicals as butadiene 
and styrene is so closely tied in with the 
potential increase in production of synthetic 
PETROLEUM PROCESSING 


presents this survey on today’s status of the 


rubber 


tires, 


synthetic rubber industry and its outlook for 


the future 


Because the potential growth in the manu- 
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‘Cold’ Rubber Success Means Business 
For Butadiene Plants in the Southwest 


NCREASED DEMAND IS FORE- 

SEEN for synthetic rubber during 
the next few years, which will mean 
greater utilization of the petroleum 
hydrocarbons from which it is manu- 
factured. This is of particular inter- 
est to the Southwest, because ap- 
proximately 82% of the existing na- 
tional capacity for producing buta- 
diene and 54% of the capacity for 
styrene is located there. 

The anticipated increase in the use 
of synthetic rubber is due chiefly to 
the recent successful development of 
. low temperature process for poly- 
merizing general purpose synthetic 
rubber—GR-S type—greatly improv- 
ing its qualities. The “cold” rubber 
product of this new process improve- 
ment has been heralded as “an im- 
portant milestone in synthetic rub- 
ver technology,” making it a definite 
competitor with natural rubber. 

By the end of 1949, approximately 
93% of the rated capacity of the 
active synthetic rubber co-polymer 
plants will have been converted to 
the production of cold rubber. Of 
the nine co-polymer plants still ac- 
tive in the synthetic rubber program, 
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six are in the Southwest—Louisiana 
and Texas area. They will be man- 
ufacturing 180,000 long tons per year 
of low temperature GR-S at the end 
of this year. Total production rate 
for the entire country at that time 
will be 198,000 long tons annually, 
and will include two small plants, 
one in California and one in Con- 
necticut. 


The actual total quantity of cold 
rubber produced during 1949 will be 
about 14,000 long tons, according to 
most conservative estimates today. 
The current monthly rate is approxi- 
mately 1500 long tons, and conver- 
sion of plants is not expected to be 
complete until midsummer or early 
fall. A complete report on the status 
of all plants in the government syn- 
thetic rubber program is shown in 
Table 1. 


Preliminary tests by government, 
petroleum, and rubber industry engi- 
neers have indicated that in some 
ways, particularly the property of 
tread wear in passenger car tires, 
cold rubber surpasses natural rub- 
ber by a good margin. While agree- 


ing that cold rubber is better than 
standard GR-S, technologists differ 
in opinion as to how much better 
it is than natural rubber. 


Major differences between standard 
and cold GR-S, in addition to prod- 
uct properties, are: (1) lower proc- 
essing temperature, 41° F. being 
used presently in place of the con- 
ventional 122° F.; (2) longer proc- 
essing cycle, resulting in an overall 
reduction of yield per unit time, 13 
to 15 hrs. reaction time for standard 
as against 20 to 22 hrs. for cold; 
(3) use of. so-called activator cat- 
alysts in addition to the normal oxi- 
dizing agents; and (4) use of im- 
proved carbon blacks in the final 
compounding step, said to aid mate- 
rially in effecting superior tread wear. 


Conversion of the presently active 
polymerization plants to the cold 
rubber process consists mainly in the 
addition of refrigeration, compres- 
sors, insulation, and the like to the 
existing process equipment. One of 
the new catalysts being used is a 
form of sugar, which may add slight- 
ly to the cost of the product. How- 
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ever, overall costs, it is reported, 
will be very little greater than for 
standard GR-S. 

The new and improved carbon 
blacks are those developed by Phillips 
Petroleum Co. Produced by the fur- 
nace process from a liquid hydro- 
carbon charge stock, rather than the 
conventional channel process using 
natural gas, these new blacks are 
said to give increased abrasion and 
wear resistance, particularly to the 
cold rubber, in which they have been 
compounded with the least process- 
ing difficulties. Although there is 
general agreement among rubber en- 
gineers that the new furnace blacks 
could also provide an equivalent im- 
provement in natural rubber prod- 
ucts, processing the natural material 
with furnace instead of channel 
blacks has presented a number of 
problems, not as yet solved. 


Predictions Difficult 


Just what effect cold rubber will 
have on the demand for petroleum 
hydrocarbons used in the manufac- 
ture of synthetic rubber is as yet dif- 
ficult to predict. Both standard GR- 
S and the new cold material use the 
same percentages of petroleum hy- 
drocarbon feedstock—71% butadiene 
to 29% styrene. There is a feeling 
by some technologists, however, that 
a revised formula incorporating as 
much as 90% butadiene would give 
improved truck tires for the military, 
particularly for use in cold climates. 

The demand for petroleum hydro- 
carbons will therefore be in direct 
proportion to the demand for cold 
rubber. This will be affected by a 
number of factors. 


1. Price trends of natural rubber. 

2. Public acceptance of the im- 
proved, cold GR-S, especially in the 
largest volume product of the rubber 
industry—passenger car tires. 

3. Changes in the status of the in- 
dustry itself by the middle of 1950; 
that is, will there be a complete re- 
turn of the synthetic rubber indus- 
try to private enterprise status when 
the present Rubber Act—P,. L. 469, 
March 31, 1948, 80th Congress—ter- 
minates? 

A program for the disposal to 
private industry of all war-built, 
government-owned plants was _ sub- 
mitted April 1, 1949, to the President 
and the Congress by the Reconstruc- 
tion Finance Corp., in accordance 
with directives of the 1948 Rubber 
Act. 

4. Probable increase in product 
improvements and processing tech- 
nology as a result of the recent ces- 
sation of the war-time rubber patent 
pooling arrangements. 

With respect to the factor of price, 
the history of natural rubber since 
the end of the war has been fairly 
steady, maintaining a close adherence 


512 


to the established prices on the syn- 
thetic product of around 18.5c per 
lb. Natural rubber would seem to 
be preferred. to standard GR-S, as 
indicated in the Office of Domestic 
Commerce figures on annual con- 
sumption, shown in Fig. 1. 


Natural Rubber Leveling Off 


Percentagewise, consumption of 
natural rubber has increased rapidly 
since 1945. Best estimates for 1949 
indicate a leveling off, due in part 
it is believed, to government stock- 
piling. Quantities actually in stock- 
piling inventories cannot be revealed 
for national security reasons. The 
increase in natural rubber consump- 
tion was anticipated with the return 
to domestic tire manufacturers of an 
open channel of supply from the for- 
eign rubber plantations. 

However, in deciding whether there 
is actually a preference for natural 
over synthetic rubber, the following 
facts must be considered: 

First: the recently enacted Rub- 
ber Act of 1948 requires; 1) annual 
consumption of at least 200,000 long 
tons of GR-S plus 22,000 long tons 
of special purpose, a total of 222,000 
long tons of synthetic rubber; and 
2) annual production of at least one- 
third of 665,000 long tons, or ap- 
proximately the same quantity. 


Secondly: rated capacity of the 
active copolymer plants in the gov- 
ernment program is at least 375,000 
long tons annually, as indicated in 
Table 1. Actual quantities being pro- 
duced are known to be well in excess 
of that rated capacity—in the range 
of 25% greater. (Exact information 
on these so-called demonstrated ca- 
pacities is, in part, restricted in- 
formation). 

It follows then that a substantial 
demand for synthetic rubber must 
exist, because both actual produc- 
tion and actual consumption of the 
material is well over the minimum 
required quantities. 

Now, for the first time it is be- 
lieved generally that synthetic rub- 
ber is in a good competitive posi- 





How to Obtain Copies 
Of Disposal Plan 


Copies of the RFC program 
for disposal of synthetic rub- 
ber plants may be obtained 
from the U. S. Government 
Printing Office, Washington 25, 
D. C. The full title of the 
booklet is “Report with Re- 
spect to the Development of a 
Program for Disposal of Gov- 
ernment - Owned Rubber - Pro- 
ducing Facilities,” dated April 
1, 1949. 











tion with ,_ respect to the natural 
product. The optimism for the pros- 
pects of cold rubber is felt not only 
by officials in the Office of Rubber 
Reserve, but also by rubber and je- 
troleum company scientists, notably 
those who participated in its devel. 
opment. 

This optimism can best be de- 
scribed as the “if” type. Most au- 
thorities agree that there are too 
many variables and unknown factors 
in the picture today for accurate pre- 
dictions. 

Officials with the Office of Rubber 
Reserve stated recently: “This new 
synthetic rubber polymerized at low 
temperatures, sometimes referred to 
as cold rubber, has shown a 25% im- 
provement over standard GR-S when 
used as a tire tread stock. New 
carbon blacks for special use in syn- 
thetic rubber have been developed 
by private industry to improve the 
treadwear performance of synthetic 
rubber an additional 25%. ‘Thus, the 
combination of the new synthetic 
rubber and the new carbon blacks 
have resulted in tire treads of sub- 
stantial performance improvement 
over natural rubber.’ (1) 


Oil Man Optimistic 


Dr. W. B. Reynolds, chief of syn- 
thetic rubber division, research de- 
partment, Phillips Petroleum Co., is 
definitely optimistic concerning the 
future of cold rubber. He said re- 
cently: 

“In addition to sound economic and 
military considerations justifying an 
American synthetic rubber industry 
there are strong present indications 
that synthetic rubber is winning the 
quality race. The new cold rubber, 
combined with the new high-abrasion 
furnace black, is producing better 
tire treads than have ever been made 
before. A decided improvement over 
natural rubber is obtained in both 
wear and resistance to cracking, 
chipping, and cutting. This latter 
especially is proving a boon to the 
manufacturers of the new low pres- 
sure tires.’’ (2) 

B. F. Goodrich Co., credited with 
an important pioneering role in the 
development of synthetic rubber, 
feels that the optimism for cold rub- 
ber must be shaded somewhat be- 
cause tread wear tests to date are 
not conclusive. Road tests have not 
been made under all possible condi- 
tions of weather, road, and driver 
differences. A company spokesman 
told PETROLEUM PROCESSING that the 
government has done the rubber in- 
dustry a disservice in claiming the 
high improvements in tread wear. 
The improvement over standard 
GR-S is definite, Goodrich states, and 
the improvement over natural rubber 
is likely to be in the range of 5%. 

A certain portion of Goodrich tires 
are being made and sold with cold 
rubber in the tread stock. Records 
are being kept by the company, of 
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the tire serial numbers. However, 
puyers, and even dealers, do not 
know which of the tires contain cold 
rubber. It will obviously be some 
time before a conclusive report on 
the tire mileages obtained can be 
made. 

Cautious optimism is echoed by an- 
other leading rubber scientist, Dr. R. 
P. Dinsmore, vice president in charge 
of research and development, Good- 
year Tire & Rubber Co., who stated 
recently: (3) 

“The (cold) rubber gives a very 
marked improvement in tread wear 
as against the old synthetic—per- 
haps 30%. This would raise it to, or 
somewhat above, the level of natural 
rubber. However, synthetic has been 
subject to tread-cracking and this 
fault develops in slow, hot-weather 
testing, where we have but little ex- 


perience as yet. The tendency to 
skid under wet, winter conditions is 
also yet to be determined. These 
two factors may enhance or off-set 
the tread wear advantage over nat- 
ural rubber. There can be no doubt, 
however, of the improvement over 
the old synthetic.” 


On the other hand, actual demand 
for cold rubber continues to increase. 
Based on requests to the Office of 
Rubber Reserve, it has been stated 
that demands will probably continue 
to exceed supply of cold rubber for 
at least the next 12 to 18 months.(¢) 

It has been estimated, according 
to this same source, that about three 
out of every 100 tires sold in 1949 
will contain some cold rubber. A 
number of the smaller tire companies 
have been going “all-out” on the use 
of cold rubber. 


Any consideration of the general 
outlook for cold rubber and the syn- 
thetic rubber industry itself cannot 
ignore the Rubber Act of 1948, which 
became effective April 1, 1948, and 
expires on June 30, 1950. Essential 
directives of this law, P. L. 469, 
are: (5) 

1. Retention in production or stand- 
by condition, capacity for production 
annually of 600,000 long tons general 
purpose and 65,000 long tons special 
purpose synthetic rubber. Facilities 
in government or privately operated 
plants must produce at least one- 
third of the 665,000 long tons annual- 
ly. Plants outside the required ca- 
pacity may be disposed of permanent- 
ly with the approval of the National 
Security Resources Board. 

2. Requires consumption of 200,000 
long tons of general purpose and 





TABLE 1—Status of Plants in Government Synthetic Rubber Program, as of January 1, 1949 





Rated Capacity, long tons per year 


Formerly operated by Firestone Tire & Rubber Co, 


the RFC for disposal. 
Sold subject to Government requirements, 


Crude butadiene purified in Shell Chemical Corp. facilities. 


) pa 30,000-long ton unit formerly operated by U. S. Rubber Co. 
ee of one standard 30,000-long ton unit never completed. 
nsidered surplus to the requirements of the Synthetic Rubber Program and transferred to the Office of War 





1) agp figures are not in addition to active rated capacity shown in first column. 
€ producing cold rubber at year-end, all of Copolymer Corp. Baton Rouge plant, 


For example: one-half of Goodrich 

















In cold 
GR-S, end 
Operator and Location Active of 1949 Standby Surplus Sold 
COPOLYMER (GR-S) PLANTS 
B. F. Goodrich Co., Port Neches, Texas... ...cccccsccccccccccccsveces 60,000 30,0000) a ee 
B. F. Goodrich Co., Port Neches, Texas?) ....ccccccccccccccccvcccecs pa ne 60,000 j= = wees5 = =  seeee 
a. W. GERI Gh... EATER, TER, 6. 0 0c oe Ke Ween ce biecescccecesesesas eee sawn iacs cioer- -  spivraien 60,000 
Copolymer Corp., Baton Rouge, La. .....cccccccccccccccccccccccseces 30,000 0G @8£=—S—ogetwe = i wee 
Piressens Tae GB Dees Gai, BAO, Gig occ 0006 seeecesccesececsoseses 30,000 mone = — ceeess. 
Firestone Tire & Rubber Co., Lake Charles, La. ..........-.202se000: 60,000 30,000 jj eeess = eeeee = ae 0ee 
General Tire & Rubber Co., BAPtOWe, Te, ccc ccccccccccccvccccccveve 30,000 SO@0G q i<esec qo 4o§o.«s#e08 |. |. «##s 
Goodyear Synthetic Rubber Corp., Houston, Tex, ...........--.eee00% 60,000 age 0 t—t— new 0U0UmUmltt—<“i—t—st Hc —itié HW 
Goodyear Synthetic Rubber Corp., Los AngeleS..............2seeeeeee 30,000 ONG 2 20—Sieeee CCC (tC 0L0UlUlCti( iti 
Goodyear Synthetic Rubber Corp., Los Angeles) ............0ccceee et eee te es 45,000 cose = eeees 
Goodyear Synthetic Rubber Corp., Akrom, 0.0) ....ccccccsccccscvcsee  coees jg. e808 j§§ = = = § _seees 30,000 j= =  — «aes 
National Synthetic Rubber Corp., Louisville, Ky. ........0...eeeeeeees aot ae i 30,000 j= = ——— «eeee 
le, i. EE Gg I NEE ope be cddeete6b0n0eseetereweneeeecues 45,000 ee eee ee 
i a er. i $e on 8 6 cee wee aoe abi swe eake owas 30,000 3,000 eee 
i i. SO Gk, OL, EE, WNL i ok a oe bb ened snus an pa cees senwes caeun. .  ‘tewee 90,000 
, PE Rake SOON EASA dS CKD ROR K ESSER OMP SERRA MER ORR EES 375,000 198,000 225,000 30,000 60,000 
BUTYL (GR-I) PLANTS 
ey Ge ee Sh, I I BR once n cede ctcccetenesenssoees a 0 060Lt— nw Cit (itt lllC( 
TsO DSRGOOE GE Ce, MN TOE, BA. ccc cccccccrseccedesvegcseces Sime 0CCt—(“it‘“‘«“C 12,667 = veers eee 
Semmens GO & Tins GO., MSW, TOE. occ cscccccccccscccvcscesece ae 0 @=—t—“‘ we lUlUlUlCS CC ee !dUlUlClC~C“‘t‘iCiC ec kl 
. Diba AG E Eee SAAE CASO Orcs DAKE Ced ee Sbere seeks aces 5,333 12,669 jj = — = weeee = weer 
NEOPRENE (GR-M) PLANT ” ao 
: =. 2. Ge Pemt de Memern & Oe. Lamlovilie, By. 2... cccccccccccvcecss 680s wees.  . «saben oT 60,000 
BUTADIENE PLANTS (Petroleum) Rated Capacity, SHORT Tons per year 
Cities Service Refining Co., Lake Charles, La, ...........-2.e+eeeees 55,000 a aes wees seers tees 
Esso Standard Oil Co,, Baton Rouge, La. ........eseeeeeeeeeceeerecs eek eeeene 15,000 j— «sees tee 
Esso Standard Oil Co., Baton Rouge, La.) ......cccccccccccccccccee aoe ne 6,800 
Humble Oil & Refining Co., Baytown, Tex. ........ccccecccececeeeees BO Cwm (t(“(‘ia CUCM CUlUlUlC«d:CC 
Humble Oil & Refining Co., Ingleside, Tex. .......-.e.sceeeeeeeeeeces fener 0|06|060|!|!|™!™”™OC CM t(‘ésé«*ésr |! 7,000 
on ee i ,  ccccnesdeehigietiaieasaecatnchawewkeeews, .cehee .§§|..«. nip 3,500 
Neches Butane Products Co., Port Neches, Tex. ............-eeeeeees See —(‘C UC lll lt lc (itll CO 
Phillips Petroleum Co., Borger, Tex. .......... See @8=—hlft te 0—“(“‘ UCC tC i 
Shell Chemical Corp., Los Angeles, Calif. naehend 55,000 a. £ °°» }©£««vncme 
Sinclair ee Gk, Oe ca swenenaseawasnenetenece -  exews 50,000 ee 8 8 €neee 
Southern Cateormin Gas Oe., Lae Ampeted, Call, oon cciccccccicceccces oie 30,000) = 
Standard Oil Co. of Calif., El Segundo, Calif. ...........ssseeeeevees 18,000 j= = «eevee = eee 
On a, a rr is ily. ants igial wl aids aa rae Eee err 15,000 = «ese. 
Tape Tee Ge, CUI CIIEE, DI, kccectcscccawcdscccsocvctese  o9ses | weews jg epee jg weeme 2,600 
; et dt ale wie aitaica aa ene elomnne ne enadnslne pe erceiy se iaa ee ’ 15, 19 
BU TADIENE PLANTS (Alcohol) a sean — _ 
Carbide & Carbon Chemicals Corp., Lowlaville, By. ....2ccccccsccccces e000 60,000 =  veeee in ene 
Carbide & Carbon Chemicals Corp., Institute, W. Va. . Se eae aac! Wt ace ge be are ogre) eer 80,000 
OY CL, Ties, SI, IIS, ond od du cccntakecnencecscbewecnmaes O60 2 kascen 0 (‘“ (kD 
ee SOS Cc crecooesecoseseces ° eocccece 
STYRENE PLANTS RPE eg ee ee ee en ee 140,000 80,000 
Carbide & Carbon Chemicals Corp., Institute, W. Va. ..........eeee0+ ee es 25,000 
Dow Chemical Gs. Las Angeied, Calll, ooccccccvccscciccccecesscsecss See t—t—‘iww ec tC ee Cll C 
a i Ci EM oo ccsescghenkeaeawatwedeceus heads  .oj.4. s@eem 4 <cieini 50,000 
OE CO, Wie, WEE, PEE 5 vocicvcvncevecsecsccnecctunesns sedis 37,500 
SeCREEGNG Cees Gu, Pe CI, GO ccccccceaccceswasaccevsee  weone | wens §  sicamie 50,000 
ME bb xan eb bivmes ead PPOTETITIVITELTTiITiTriTrrereriririe 25,000 é 162,500 
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Fig. 1—Annual consumption of rubber, U. S., 1941 to 1949. Height of bar indi- 
cates quantities; shaded portions indicate percentages of natural and synthetic 


22,000 long tons special purpose syn- 
thetic rubber annually. 

3. Authorizes the President to ex- 
ercise allocation, specifications, and 
inventory controls of natural and syn- 
thetic rubber and to insure the con- 
sumption of synthetic rubber in the 
amounts specified. 

4. Directs the establishment of ade- 
quate government research and en- 
courages private research. 

5. Directs the termination of the 
war time rubber patent pooling ar- 
rangements. 


The law is not binding on any 
future arrangements with respect to 
when the synthetic rubber industry 
should be returned to private indus- 
try. It requires merely that a pro- 
gram be presented to Congress in 
1950 for disposal to private industry 
of the Government-owned facilities. 


6. Disposal program should be 
carried out in manner to protect 
the interest of small users who are 
not purchasers. This, it was _ said, 
might be done by selling facilities 
to manufacturers not now using syn- 
thetic rubber, or to combination” of 
small users, thus providing sources 
of supply other than from major 
competitors. However, future legis- 
lation should make plain that the 
Attorney General shall advise RFC 
as to whether any proposed disposal 
is in conflict with the anti-trust taws. 

As each plant is sold, the program 
sets forth that the reovernment chould 
decrease “in substantial relation” its 
own program. “When the total re- 
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quirements can be obtained from 
private industry,” it was added, “the 
government should then cease entire- 
ly its production of synthetic rub- 
ber.” 

A key statement in the plan, how- 
ever, emphasizes the possibility that 
the government may stay in the 
business of making synthetic rubber. 
It says the government’s right shall 
not be limited “to produce rubber 
in amounts necessary to permit com- 
pliance with any required use, if 
sufficient rubber is not available 
from private suppliers, or in periods 
of national emervencv as subsequent- 
ly enacted by the Congress, or de- 
termined and announced by the 
President.” 


That program was described in a 
report published April 1, 1949.(6) 
Drawn up by the Inter-Agency Dis- 
posal Committee under the Recon- 
struction Finance Corp., the plan 
calls for the sale of all plants to pri- 
vate business on a basis that would 
assure disposal to “as many different 
segments or types of American in- 
dustry as practicable.” Facilities in- 
volved include nine butadiene and 
three butyl rubber plants either now 
or formerly operated by oil compan- 
ies. 

As submitted to Congress, the pro- 
gram recommends enactment of 
legislation authorizing the President 
to proceed with the transfer of facil- 
ities to private industry along the 
following lines: 

1. Attempt should be ,made to sell 






facilities within six months after 
bidding is started. 

2. All facilities should be sold at 
“fair value” rather than construction 
costs, following a physical appraisal 
and consideration of the “highest 
and best” use of facilities, adjusted 
to reflect conditions peculiar to each 
respective facility. Leasing of facili- 
ties may be necessary as a tempor- 
ary expedient, but lease terms shou!d 
be less favorable than sales terms. 


3. Facilities which constitute the 
plant capacity required for national 
security and not sold to private in- 
dustry should be maintained by the 
government in such condition that in 
event of a national emergency the 
facilities may be reactivated within a 
minimum time. 


4. The President should be em- 
powered to require continued usage 
of synthetic rubber, if this is neces- 
sary to maintain markets for syn- 
thetic rubber. 


5. Facilities not sold to private in- 
dustry for the production of syn- 
thetic rubber and not necessary to 
rubber production requirements of 
the United States should be sold at 
terms other than those contemplated 
in the disposal program, provided 
that facilities sold on more favorable 
terms shall not be used in synthetic 
rubber production. However, prefer- 
ence should be given to disposal for 
purpose for which plant was con- 
structed. 


One point in the 1948 Rubber Act, 
however, is seen by private industry 
as being a definite indication of 
progress. That is the directive that 
the war time patent pooling arrange- 
ments and agreements be terminated. 


Return to competitive private re- 
search, made mandatory by the Rub- 
ber Act last April, has taken until 
the present time to consummate. The 
immediate cessation of further patent 
pooling and technical information un- 
der war time agreements will, ac- 
cording to John L. Collyer, president, 
B. F. Goodrich Co., “furnish the in- 
centive needed for discovery and 
production of newer and better man- 
made rubbers.” 
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| THE MASS SPECTROMETER— 


A Tool for the Petroleum Processor 
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By JOHN F. KINDER and RICHARD WERTZLER 
Research and Development Department, Sinclair Refining Co. 


The mass spectrometer is capable of rapid and accurate analysis of 


many refinery streams and other mixtures encountered in petroleum process- 
ing and research. Types of materials which have been analyzed by one 


refinery include streams of C,; through C;, pilot plant samples through C;, 
miscellaneous aromatics, flue gases, compounds containing sulfur, and 
others. Average elapsed time of 1¥2 hours per sample is shown to compare 
favorably with 6 to 8 hours required by some older methods. 


While technically trained personnel are needed for supervision of a 
mass spectrometer laboratory, ‘nstrument operation and computations can 
be handled by high school graduates after a training period of several 


weeks. 


Methods of handling samples, the instrument, maintenance, and 


calculations which have been proved satisfactory by three years of ex- 


perience are described. 


HE really outstanding usefulness 

of the mass spectrometer is un- 
derscored by the fact that fifty of 
them have been absorbed into the pe- 
troleum industry in the few years 
they have been available commer- 
cially. Its great value stems from 
the ability to perform with great ra- 
pidity analyses of complex gas and 
liquid mixtures despite chemical and 
physical similarities of the compo- 
nents. 


The Sinclair Refining Co. now util- 
izes three mass spectrometers for 
control of refinery and pilot plant op- 
erations and in conjunction with re- 
search. The first of these, a Consoli- 
dated Engineering Corp. (1) model 
21-101 (subsequently modernized) 
was installed at our East Chicago, 
Indiana, location in 1945 and has 
been in continual operation since that 
time. From then until mid-1948 this 
particular instrument was used both 
for routine analyses and research on 
analytical methods by the Research 
and Development Dept. Late in 1947, 
the Sinclair refinery at Marcus Hook, 
Pa., installed a model 21-102 mass 
Spectrometer for purposes of control 
analyses. An additional model 21-102 
has been in operation at the new Re- 
search Laboratories at Harvey, IIl., 
Since July, 1948; the East Chicago 
instrument remains in the service of 
that refinery. 


At East Chicago, we normally op- 
erated on a 5-day, 3-shifts-per-day 
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basis. Approximately 150 to 175 
samples per week were analyzed on 
the 4-12 and 12-8 shifts; the 8-4 shift 
was devoted to research investiga- 
tions and minor maintenance. 


A complete log of all operating 
data was and is maintained as an aid 
in checking instrument condition. 
This data includes daily readings of 
ionization chamber temperature, ion- 
ization currents and voltages, pusher 
settings, galvanometer sensitivities, 
etc. Since routine operating condi- 
tions may be varied somewhat on the 
day shift, it is customary for certain 
settings to be checked again on the 
night shift. 


It has been our standard practice 
to run known mixtures at least once 
every week as a test of overall in- 
strument performance. On each op- 
erating shift an n-butane pattern is 
run in order to detect any significant 
changes in cracking patterns and sen- 
sitivities. A complete set of calibra- 
tion data is normally obtained only 
once every three or four months; for 
certain mixtures results are more 
sensitive to small variations in instru- 
ment characteristics, and calibration 
data may be required more frequent- 
ly with these samples. 


In order to insure that calculation 
of analyses follows completion of 
sample runs as rapidly as possible, 
even during periods of maximum an- 
alytical demand, we have a separate 
well-integrated group in charge of 


all such calculations. This group 
also handles calculations for analysis 
submitted by the infrared and ultra- 
violet spectrometer personnel. 


During full scale operation at East 
Chicago, a total of nine people were 
connected directly with the three- 
shift operation of the mass _ spec- 
trometer. This group consisted of 
three operators, four computers, and 
two supervisors, for operations and 
calculations, respectively. This ar- 
rangement will probably remain in 
effect at Harvey. 


The operators are not selected on 
the basis of previous technical train- 
ing; they are, in general High School 
graduates and are classified as hour- 
ly employes. Several weeks of train- 
ing are devoted to familiarizing them 
with operating procedures, labora- 
tory practices, methods of handling 
various types of samples, and minor 
maintenance of the instrument. Ac- 
tual operation, under the supervision 
of trained personnel, precedes assign- 
ment to shift work. 


The computing personnel are non- 
technical, but have all had some col- 
lege training. Some chemical back- 
ground is highly desirable. They 
learn how to operate the calculating 
machines and how to handle the com- 
putations on the job. 


The supervisory personnel consists 
of two chemists and a chemical en- 
gineer. 


Theory and Operating Procedures 


In the mass spectrometer, individ- 
ual molecules and the various frag- 
ments thereof are sorted according 
to their relative masses and the num- 
bers of particles of each mass are 
counted and recorded electrically. 
This process of sorting can be repre- 
sented by the equation: 


( 2E ™m y" 
= ° 
B2 e 


which states that under suitable con- 
ditions, if a particle of mass m car- 
rying an electric charge e is accel- 
erated by an electric potential H and 
is projected perpendicular to the lines 
of force of a homogeneous magnetic 
field of strength B, the particle will 
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assume a circular path in a plane 
perpendicular to the direction of the 
field and with a radius r. 


It is seen that if positive ions are 
produced in a low-pressure gas by 
bombardment by low energy elec- 
trons, the ions, when accelerated by a 
high voltage, can be sorted into a 
number of separate circles, all tan- 
gent at the point of acceleration but 
with radii which vary with the mass 
over charge ratio. Since under the 
selected conditions, positive ions of 
unit charge are predominant, the 
masses of the particles control their 
radii. These ion beams are caused to 
fall in turn upon an ion-collector and 
the intensities are amplified and re- 
corded. 


Coincident with ionization, we get 
extensive fragmentation or cracking 
of polyatomic molecules into ions of 
lesser masses than those of the par- 
ent molecules. The cracking pattern 
for any compound is characteristic of 
its molecular structure and is repro- 
ducible under fixed instrument condi- 
tions. Therefore, quantitative analy- 
sis depends upon attainment of the 
following requirements: 


1. The cracking pattern for each 
component is reproducible and 
independent of other substances 
present. 

2. Ion intensities are proportional 
to partial pressure of parent 
molecule. 

3. Linear superposition of ions 
from the separate constituents 
of the mixture occurs. 

4. Isomers have sufficiently dif- 
ferent cracking pattern to per- 
mit discrimination. 


Fig. 1—Mass spectrometer installation at the Harvey, Ill., research laboratories 


These conditions were moderately- 
well satisfied in the model 21-101 by 
manual control of the hot-filament 
electron source. In the currently 
produced model, 21-102, Consolidated 
has provided for a more sharply de- 
fined beam of electrons which is elec- 
tronically monitored; changes in the 
ionizing electron current are auto- 
matically kept within one or two 
tenths of one per cent, a constancy 
which cannot be attained manually, 
irrespective of the degree of op- 
erator fatigue. The filament current 
is now more conveniently supplied by 
an electronic power supply instead of 
the large storage battery formerly 
used. Similarly, six “B” batteries 
which supplied amplifier plate and 
grid voltages have been replaced by 
another power supply. Another im- 
portant added feature is tenth de- 
gree temperature control for the ion- 
ization chamber, which compensates 
for variations in room temperature 
as well as filament changes. 


The value of these modifications 
which were made on the East Chi- 
cago instrument and are incorporated 
in the Harvey instrument is attested 
to by the reduction in daily pattern 
variations by a factor of two or 
three. Furthermore, the slow varia- 
tion in cracking patterns which oc- 
curs over a period of weeks can be 
prevented by changing the ionization 
chamber temperature just enough to 
compensate. 


Handling of Samples 


Samples are received in a variety 
of types of containers, either in gas 
or liquid phase. 


The actual amount 
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required for analysis is very small—— 
about one microliter of liquid, or the 
equivalent of about 0.2 cc. of gas at 
atmospheric pressure. Most of our 
samples are received as gases in 
stopcock-ended glass bombs of about 
150 cc. capacity and at pressures 
from 100 mm. to atmospheric. They 
are usually introduced to the glass 
inlet system of the mass spectrome- 
ter through a short length of flexible 
neoprene tubing. 


Samples which must be taken at 
higher pressures are received in steel 
bombs of appropriate size. Such mix- 
tures can be introduced either by the 
glass inlet system or by the metal 
system, which utilizes packless bel- 
lows valves. If heavy hydrocarbons 
(C.. or higher) are present, use of the 
metal inlet system reduces the diffi- 
culties due to selective absorption in 
stopcock grease. 


Liquid samples are _ transferred 
from their bottles by means of a ta- 
per ground thermometer tube or fine 
capillary pipette to a mercury sealed 
sintered glass valve of the type de- 
scribed by R. C. Taylor and W. S. 
Young (2). 


Liquid calibration compounds are 
stored in glass containers which are 
provided with similar mercury-sealed 
sintered discs. Admission of such ma- 
terials to the inlet system is accom- 
plished by touching such a disc to a 
smaller one (immersed in mercury), 
sealed to the mass spectrometer inlet 
system; thereupon, vapors of the cali- 
bration compound pass through the 
sintered discs into the evacuated inlet 
system. An oil and mercury multi- 
plying manometer is useful for meas- 
uring the pressure of low vapor 
pressure liquids. 


After a sample has been introduced 
into the inlet system by one of these 
methods, it is expanded quantitative- 
ly to a pressure of about fifty mi- 
crons and is then allowed to pass 
through a _ pressure - reducing leak 
system into the ionization chamber. 
The ionizing region is continuously 
pumped to maintain a pressure of 
10-7 mm., which rises to about 
10—5 mm. when a sample is passing 
through. 


As the sample streams through the 
ionizing region, the ion accelerating 
voltage is caused to vary continu- 
ously; this causes the ion beam of 
each separate mass to strike the ion 
collector in turn. The signal received 
by the recording galvanometers thus 
appears along the mass scale as a 
straight line which is interrupted at 
intervals by sharp peaks in order of 
increasing mass number. An exam- 
ple of the type of record obtained ap- 
pears in Fig. 2. This illustration first 
appeared in Industrial & Engineering 
Chemistry, Anal. Ed., February, 1945. 


The total time for running a single 
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sample varies between fifteen and 
twenty minutes, including, in addi- 
tion to actual running time, that re- 
quired for pumping, actual introduc- 
tion of sample, and developing of 
the photographic record which the 
instrument produces. 


Methods of Calculation 


In regard to calculation methods 
(3), the photographic record as ob- 
tained from the instrument is a per- 
manent fingerprint of the particular 
mixture analyzed. The conversion of 
this record into percentage composi- 
tion utilizes the extensive fragmen- 
tation which polyatomic molecules 
are undergoing. The fragments ob- 
tained are exactly those which would 
result from breaking every possible 
bond and combination of bonds, plus 
a small number resulting from iso- 
merization and certain other proc- 
esses which are not pertinent. The 
relative probability of each such 
process is fixed and reproducible for 
a given instrument under fixed con- 
ditions—this is what we mean by 
unvarying cracking patterns. It is 
apparent that two isomers such as 
n-butane and i-butane should yield 
almost identical ions, but the differ- 
ence in molecular structure is great 
enough so that the relative amounts 
at each mass are quite different. The 
mass spectrometer can easily distin- 
guish quantitatively between these 
two when both are present in the 
same mixture. 


It can be seen that fragmentation 
of this type yields ions which con- 
tain one, two, three, etc., carbon at- 
oms from parent molecules contain- 
ing any greater number of carbon 
atoms. Thus, the butanes and buty- 
lenes will give many of the same ions 
as propane, propylene, ethane, ethy- 
lene, and methane in addition to the 
expected C, ions. 


As a result of linear superposition 
of ions, the magnitude of the mixture 
peak M, at a particular mass denoted 
by i is given by the equation 


n 


M,= ) a,,C, 


j=t 


where C, is the magnitude of a cer- 
tain base peak for the j’th component, 
a, is the pattern coefficient for the 
jth component at the mass denoted 
by i. The base peak is selected sep- 
arately for each component and fre- 
quently the mass corresponding to 
the parent molecule is most con- 
venient. The ratio of total net gal- 
venometer deflection per micron of 
Pressure defines the sensitivity of 
“ny particular gas at the base peak. 
The pattern coefficient a,, is the ratio 
peak height at mass i to the peak 
ight at the base peak times one 
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Fig. 2—Example of a typical hydrocarbon mixture, the mass spectrum of depro- 


panizer overhead stream, as recorded by the mass spectrometer. 


(Photo 


courtesy Industrial & Engineering Chemistry, Analytical Edition) 


hundred. A calibration run for each 
component in a mixture is necessary 
for the calculation of the pattern 
co-efficients and sensitivity of that 
component. 


In general, if there are n compo- 
nents in a mixture, one must have n 
equations to obtain a solution, and n 
suitably chosen mixture peaks must 
be selected from the spectrum of the 
sample. Fortunately, this general 
method needs to be applied in but 
few analyses and a simplified step- 
by-step method of calculation can be 
used. One or more components can 
usually be determined directly from 
peaks which are unicomponent in na- 
ture. Since the cracking patterns of 
the compounds are known, it then is 
possible to correct the mixture spec- 
trum for contributions of those com- 
ponents at all masses. This may 
leave some new unicomponent peaks 
and the process is repeated until all 
components have been determined in 
turn, or until the number of simul- 
taneous equations requiring solution 
has been reduced to a minimum. 


As examples, consider three mix- 
tures: 


1. Methane, ethane, ethylene, pro- 
pane and propylene. 


2. Methane, ethane, propane, pro- 
pylene, n-butane, i-butane, 1-bu- 
tene, 2-butene, and i-butylene. 


3. 1-Pentene, 2-pentene, 2-methyl- 
1-butene, 3-methyl-1-butene, and 
2-methyl-2-butene. 


The first of these mixtures may be 
calculated without the use of any 
simultaneous equations; the second 
requires a set of two equations for 
the separation of n-butane and i-bu- 
tane and a set of three equations to 
split the butylenes; the third mixture 
demands solution of a set of five 
simultaneous equations. 


Using an ordinary electric calculat- 
ing machine, the total elapsed calcu- 
lation time for the average mixture 
of ten components may amount to 
one hour. In our department we use 
electric calculating machines and an 
electro-computer designed by Consoli- 
dated Engineering Corporation spe- 
cifically for the job of solving linear 
simultaneous equations. The elapsed 
calculation time is thereby reduced 
to approximately twenty minutes ror 
the same type of mixture. An addi- 
tional twenty to thirty minutes is 
required for setting in calibration 
data, but this need be changed only 
when the mass spectrometer is recali- 
brated. 

A combination of plant control and 
research department samples presents 
a wide variety of mixtures. It has 
thus been found desirable for the su- 
pervisor of calculations to be familiar 
with the general nature of the proc- 
esses from which samples are ob- 
tained. He can then more readily 
interpret unusual features of sam- 
ples and notice immediately signifi- 
cant changes in plant operations. 

The mass spectrometer is an ex- 
ceptionally powerful tool for the 








517 











The Mass Spectrometer 





rapid analysis of many types of mix- 


tures produced in normal refinery 
operation. With this instrument it 
is possible to analyze certain com- 
plex mixtures containing twenty or 
more components. As far as the 
mass spectrometer is concerned, a 
mixture of this complexity is analyzed 
by the same method as a mixture of 
n-butane and i-butane, for example. 

As the operations of many refin- 
eries have been expanded to include 
the production of a wide variety of 
synthetic chemicals, the use and ap- 
plication of the mass spectrometer 
has increased accordingly. The in- 
strument will analyze for many class- 
es of compounds other than hydro- 
carbons. As examples of other types 
of analyses we may cite miscellane- 
ous mixtures of alcohols, aldehydes, 
ketones, ethers, mercaptans, etc. 

The limitations upon complexity of 
mixtures are fixed by: 

1. Availability of calibration com- 

pounds. 


2. Computation time. 


3. Mass resolving power of the 

instrument. 

4. Similarities in 

terns. 

It would be futile, for example, to 
introduce certain types of mixtures 
without prior fractionation into cuts 
of reasonably narrow boiling ranges. 

The extension into analyses of hy- 
drocarbon mixtures of higher molecu- 
lar weight and into the non-hydrocar- 
bon field has been largely initiated 
and forwarded by the group at the 
Atlantic Refining Co.(4) and the re- 
search personnel of the Consolidated 
Engineering Corp. 

As examples of the types of mix- 
tures which have been handled in the 
Sinclair laboratories, we mention: 


cracking pat- 


1. Refinery streams, C, through 
C,.. 

2. Pilot plant samples, C, through 
C,. 

3. Mixtures of C,’s. 

4. Miscellaneous aromatics. 

5. Sulfur containing compounds. 

6. Flue gases. 

7. Special samples from adsorp- 
tion studies. 

8. Liquid nitrile mixtures. 

9. Gaseous mixtures of nitriles, 


hydrocarbons, and non-condens- 
ables. 

A sufficient number of pure calibra- 
tion compounds must be maintained 
for the range of analyses. Hydrocar- 
bons of extremely high purity are 
available from the National Bureau 
of Standards and A.P.I. Project No. 
46. Other materials are synthesized 
and purified or obtained commercially 
if the purity is known to be high. 

For an analytical method to be suit- 
able for control of refinery operations, 
it should be reproducible, accurate, 
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and rapid. The mass spectrometer 
possesses all of these qualities to a 
high degree. It seems to be the most 
generally useful all-around instru- 
ment for such control work and the 
high initial cost is rapidly paid off by 
the low cost per analysis where a 
large number of samples are encount- 
ered. The average elapsed time of 
1% hours is to be compared with the 
6-8 hours required by some older 
methods. In certain specialized, but 
important cases, useful results can be 
reported in twenty minutes after re- 
ceipt of sample. The availability of 
such an instrument permits plant 
processes to be carried out with a cer- 
tainty and an efficiency that was not 
previously possible. 


It is not meant to imply that the 
mass spectrometer will do everything. 
Absorption spectroscopy, of course, is 
another field of wide possibilities, and 
many types of mixtures are handled 
by such instruments which cannot be 
analyzed by the mass spectrometer. 


Research Applications 


The mass spectrometer is not limit- 
ed to analytical applications alone. 
Valuable information about bond en- 
ergies can be obtained from the ap- 
pearance potentials of suitable ions. 
The appearance potential is essential- 
ly the minimum electron energy re- 
quired for the appearance of a given 
fragment. With certain other infor- 
mation it can be used to calculate an 
upper limit for the energy of a par- 
ticular bond. Possible application to 
studies of various types of cracking 
processes awaits further study and 
more abundant data. 


Nothing has been said of the fact 
that some of the peaks in the mass 
spectrum result from the presence of 
isotopes in the molecules. The mass 
spectrometer can determine such iso- 
topes quantitatively and is, there- 
fore, valuable in the study of reac- 
tion mechanisms when stable (non- 
radioactive) isotopes are used. Best 
results are obtained, however, when 
a mass spectrometer which is de- 
signed for that purpose is used. Such 
an instrument has been adapted from 
the design of A. O. Nier(5), and is 
now available commercially from 
Consolidated. 


Instrument Maintenance 


The mass spectrometer, in common 
with other electronic instruments, de- 
mands a certain amount of mainte- 
nance. Although many refineries have 
the services of personnel skilled in 
electronic instrumentation such qual- 
ifications are not essential for servic- 
ing of the mass spectrometer. In the 
majority of laboratories, it is accept- 
ed practice for the personnel directly 
in charge, e.g., chemists, chemical en- 
gineers, physicists, to handle repairs. 


At the time of the initial installa- 
tion, the manufacturer provides a 


personnel training program. During 
this period a presentation is made of 
all electrical circuits, together with 
mode of operation, application in the 
instrument, and problems of mainte- 
nance. This procedure simplifies later 
questions which may arise in regard 
to trouble shooting. 


In those groups where the empha- 
sis is placed upon the accomplish- 
ment of many routine analyses, it is 
probably advantageous to adopt a 
regular servicing schedule rather than 
to interrupt analytical periods for 
minor adjustments or replacements. 
Sustained three shift operation re- 
sults in wear of certain parts. For 
example, the high vacuum stopcocks 
used for admission of samples are 
lubricated with a grease that becomes 
fatigued with constant use. In addi- 
tion, the “background” of the instru- 
ment may become excessive after a 
large number of mixtures of high 
molecular weight have been analyzed. 
It has been our practice to fix two 
weeks of continuous operation as the 
maximum permissible period. At that 
time, on the day shift, the instru- 
ment is brought down. The sched- 
ule of overhaul includes complete re- 
greasing of stopcocks, inspection of 
vacuum pumps and pump oil, replace- 
ment of any minor items scheduled 
for installation, and a “bakeout” after 
the vacuum has been re-established. 
This overhaul requires less than eight 
hours and operation is resumed on 
the same or following shift. 

It is apparent that all other repairs 
are not eliminated by this regular 
servicing period. Replacement of 
ionization chamber, which is required 
at rare intervals, will necessitate a 
loss of several days operation time. 
The old unit must be removed, the 
spare one installed, a sufficiently good 
vacuum be attained, performance 
characteristics of the new ionization 
chamber be studied, and calibration 
data be made available, before opera- 
tion is resumed. 

Over a long period of time, it may 
be said that approximately one shift 
per two weeks of continuous opera- 
tion is required for maintenance other 
than the regularly scheduled period. 
The Consolidated Engineering Corp. 
has instituted a program of consul- 
tation and service which is available 
to users of their mass spectrometer. 
It is thus possible to obtain expert 
personnel for the solution of unusual- 
ly difficult problems. 
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X CASE HISTORIES 


How to Increase Propane Recovery 


By D. P. THORNTON, Jr. 
Southwestern Editor 


7 oo years ago the rapidly increasing demand for 
propane began to stimulate natural gasoline plant 
operators to augment their recovery of this once-ignored 
light hydrocarbon. For the most part operators at that 
time were interested in revamping existing facilities to 
raise recovery rates, rather than in installing new plant 
capacity. 

The procedures and processing techniques then ad- 
vanced) for securing this increased propane retention 
included: 

1) Increasing oil circulation. 

2) Refrigerating the wet gas or the absorber oil, or 
both. 

3) Raising absorber operating pressure. 

4) Reabsorbing residue gas from existing absorbers. 

5) Stage flashing and recompressing. 

6) Adding new and/or larger de-ethanizers. 

7) Increasing capacity for other parts of fractionating 
facilities. 

8) Eliminating operating bottlenecks wherever possible. 

What has been the experience of natural gasoline plant 
operators since then? How much have propane yields 
actually risen? What processing methods have been 
adopted? What changes in equipment have been made? 
To find the answers to these and other questions, PE- 
TROLEUM PROCESSING recently completed a study of the 
present actual operations in the six selected plants, rep- 
resenting five natural gasoline manufacturers in the 
Southwest. Briefly, this survey showed that: 

1) Existing plants have been revised successfully to 
produce propane at recovery rates as high as 85%. One 
plant moved up from 10% to 70% recovery, another 
from 53% to 75%. 

2) One entirely new plant, recently completed, is now 
producing propane at a 90% rate. 


3) Processing techniques adopted for the most part in- 
clude those proposed two years ago. 

The present article describes in detail what the six 
plants surveyed have actually done to augment propane 
recovery. In considering what these plants have found 
feasible, it must be borne in mind that each remains a 
law unto itself—what was best for one might have been 
worse than useless for another. Interesting also are 
various ways of applying what might be termed “stand- 
ard methods.” 

Further, economic factors have played an important 
part in the engineering decisions made. One plant, for 
example, has a “rich” gas which lends itself to a recovery 
technique not advisable for a plant charging a “lean” gas. 
In others, advantage has been taken of a market for 
residue gas or development of a repressuring project to 
help pay the bill for increasing propane retention. In 
still others, plant location with respect to potential mar- 
kets has resulted in the decision to use a propane re- 
covery efficiency considerably below what otherwise 
might be practical from an engineering standpoint alone. 

Enlarging on this latter point somewhat, it was found 
in gathering material for this article that some natural 
gasoline plant operators have admittedly been conserva- 
tive in going after additional propane because they feared 
the possibility of winding up with more propane produc- 
ing capacity than their particular market could absorb. 
Others point to the fact that propane prices now have de- 
clined somewhat from 1948 highs as indicative of a pos- 
sible leveling off in the heretofore steadily rising demand 
curve and perhaps also as a signal that supply is begin- 
ning to catch up. Several, in adding facilities to increase 
propane extraction, have done so in such a manner that 
this equipment can be either operated or shut down with- 
out affecting the rest of the plant. 








WARREN PETROLEUM CORP. 
Holliday, Texas 


Previous Recovery—65% 
Today's Recovery—85% 


"T tEicaL example of the face- 
lifting which several of War- 
ren Petroleum Corp.’s natural gaso- 
line plants have undergone for high- 
er propane recovery is the Holliday, 
Texas, plant. In nearly every case, 
the evolution of a repressuring proj- 
ect or sale of residue gas to a pipe- 
line, or both, have made feasible an 
‘nerease in absorption pressure, in- 
stallation of a de-ethanizer or a “de- 
methanizer,” at this company’s 
piants. Generally it has not been 
necessary to increase absorption oil 
irculation. 
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As originally designed, the Holli- 
day plant was distinguished particu- 
larly for the extensive use of air- 
cooled exchangers in most of the 
cooling requirements, lean oil as proc- 
ess heating medium and no steam 
generating facilities, all necessitated 
by the lack of a satisfactory water 
supply.(2) The plant made propane, 
but approximately 35% of theoretical 
was lost overhead in the de-ethaniz- 
ing absorber. 

Later in 1947 the demand for pro- 
pane was considered sufficient to war- 
rant capturing an additional quantity 
of propane. <A de-ethanizer and re- 
lated equipment operating on depro- 
panizer overhead was installed. By 
the next year additional requirements 
for repressuring in the Hull-Silk and 
Daume-East Holliday pools were 
evident; the demand for propane still 
was strong. This made feasible the 


installation of facilities for boosting 
absorption pressure from the orig- 
inal 200 psi. to 800 psi., together with 
a new absorber to retain 90% of the 
theoretical propane content of the raw 
wet gas. For simplicity, these two 
separate process revisions, increasing 
propane recovery to the 85% mark, 
will be treated as one. 

Since the plant originally absorbed 
at 200 psi., a third-stage compressor, 
scrubber, etc. were installed, taking 
suction off the second-stage scrubber. 
Formerly, compressed gas at this 
point was charged to the de-ethaniz- 
ing absorber. The compressed gas now 
feeds two activated alumina dehydra- 
tors, as shown in the flowsheet, Fig. 
1. One of these operates on liquid 
condensate from the last compres- 
sion, the dry liquid now going to the 
fat oil de-methanizer (formerly the 
de-ethanizing absorber). Dry gas 
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Fig. 1—Process flowsheet illustrating installation of third stage compres- 
sor, new absorber and de-ethanizer in the process scheme, at Warren’s 
Holliday plant, boosting propane recovery 20% 
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from the other enters the new 800- 
psi. absorber. One stage of oil in- 
tercooling (by water) is used in this 
column. 

Dry gas from the absorber residue 
scrubber splits into two principal 800 
psi. streams. The largest portion is 
used for repressuring the Hull-Silk 
pool. The remainder, after furnish- 
ing plant fuel gas needs, goes to the 
original booster compressor supplying 
1800-2000 psi. gas for repressuring 
the Daume-East Holliday pool. 

Lean oil for the new absorber is 
taken as a side-stream from the line 
feeding the top of the rich oil de- 
methanizer. Upon leaving the new 
absorber it returns to the upper half 
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Tubular fired oi! heater at Warren's Holliday plant, where propane 


recovery has been increased from 65% to 85%. 

all the rich oil and, after absorbed natural gasoline is removed in the 

still, supplies all the reboiler heat required in the plant plus that needed 

for buildings. Beside it is the oil purifier, and at the left a portion 
of an air-cooled heat exchanger 


of the de-methanizer. The original 
lean oil charge pump (now called the 
low-pressure lean oil pump) was en- 
tirely inadequate to furnish the high- 
er pressure. The new high-pressure 
pump consists of two paralleled Coop- 
er-Bessemer “Twin-Line” two-throw, 
four-cylinder, liquid pumps, driven 
by a twin-cylinder two-cycle hori- 
zontal gas engine. This is said to 
be the first gasoline plant applica- 
tion of these compact, late-design 
pumps. 

De-methanized rich oil from the 
fat oil de-methanizer is heated and 
stripped of hydrocarbons in a fired 
still. The hydrocarbons are then de- 
propanized in the conventional man- 





This heater handles 








ner; bottoms entering the debutanizer 
as in the original design. Depro- 
panizer overhead vapor, however, in- 
stead of containing only propane as 
is the usual case, has some 90% of 
the propane originally in the wet 
gas plus approximately 5% of the 
ethane. (All the methane and 95% 
of the ethane in the rich oil is taken 
overhead to plant fuel in the fat oil 
de-methanizer.) At this point the 
new de-ethanizer has been inserted, 
charging the excess of depropanizer 
overhead not needed for reflux. 

This charge stock is too cool for 
good fractionation and therefore is 
preheated in a double pipe exchanger 
against de-ethanizer bottoms. Re- 
flux to the de-ethanizer is substan- 
tially ethane, refrigerated with pro- 
pane to maintain a tower top tem- 
perature of 71° F. Excess overhead 
not required for reflux is piped 
into the dry gas system; a small 
sidestream is returned to the still for 
agitation purposes. Not more than 
3% of the initially-absorbed propane 
is lost to dry gas. 

The refrigeration system derives 
its make-up supply from propane go- 
ing to storage. Liquid propane from 
the chiller-propane accumulator is 
expanded in the de-ethanizer reflux 
chiller and returns to this drum. The 
compressor takes suction on drum 
vapors, returning them after cooling 
in atmospheric sections in the cooling 
tower as a liquid. In cold weather, 
or in the event of refrigeration com- 
pressor failure, de-ethanizer over- 
head may be cooled by the atmos- 
pheric sections ordinarily used to 
condense refrigeration propane va- 
pors. This alternative arrangement 
has been omitted from the process 
flowsheet (Fig. 1), for simplicity. 

By this arrangement considerable 
flexibility has been built into the 
plant. Since the high-pressure end 
and the de-ethanizer were added 
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after the original plant was built 
they are, so to speak, in reality “side- 
stream” arrangements, to be by- 
passed at will. Consequently, should 
the plant not be able to dispose of 
all the propane it is capable of pro- 
ducing at some future date, there is 
no point in separating all this pro- 
pane. 

With the plant piped up as it is, 
the new de-ethanizer can be shut 
down with the new absorber. The 
fat-oil de-methanizer then would be 
returned to its former ‘service as a 
de-ethanizing absorber and the third- 
stage compressors operated on resi- 
due gas. In this manner no gas is 
wasted from the plant under either 
operation. 

From a plant making 85% propane 
it would revert to a 65% propane 
producer. This will not interfere 
with the operation of the repressur- 
ing projects. Likewise, the arrange- 
ment is of value during plant main- 
tenance. Except when the oil heater 
and still or fractionator battery need 
attention, only a part of it need be 
shut down at any one time. The 
oil system already is protected by 
continuous oil purification. 

Equipment used is more extensive 
than in some of the other plants de- 
scribed in this article. A new ab- 
sorber, a high-pressure compressor, 
two high-pressure lean oil pumps, ad- 
ditional heat exchangers and coolers, 
new de-ethanizer and related equip- 
ment, refrigeration facilities and stor- 
age tanks were required, plus instru- 
mentation. 


SKELLY OIL CO. 


Kingsmill (Pampa), Texas 
Previous Recovery--20-30% 
Today's Recovery--50-55% 


HE Kingsmill plant (near Pampa, 

Texas) of Skelly Oil Co. has 
been revamped primarily as a result 
of repressuring operation in the near- 
by area. Propane recovery increases 
therefore are incidental, but real, even 
though the plant is not a high pro- 
pane producer in the usual sense with 
an extraction efficiency of 70 to 80% 
or higher. 

Kingsmill also is somewhat un- 
usual because it has no fractionating 
equipment. It strips absorption oil 
and pumps the resultant liquid to 
Skelly’s Schafer plant nearby, where 
this material, along with similar out- 
put from the nearby Crawford and 
Watkins plants, is combined and 
fractionated into propane, butanes, 
and stabilized natural gasolines of 

ntrolled vapor pressure. 

Singsmill takes low-pressure oil 
well gas and compresses it to 500 psi. 

fore absorbing. Formerly, absorp- 
"on pressure was 45-50 psi. and the 
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excess residue gas was sold for car- 
bon black manufacture. The Schafer, 
Watkins and Crawford plants still 
operate in this manner. 

Absorption oil at Kingsmill enters 
the absorber at 85° F. at the rate of 
200 gpm. from atmospheric sections 
in the cooling tower. Oil is taken off 
at three points down the tower, 
passed through shell-and-tube_ ex- 
changers, and chilled with propane to 
stage intercool to 65°F. Sufficient 
refrigeration is maintained to hold 
absorber bottom temperature to op- 
proximately 75° F. By this arrange- 
ment advantage is taken of the favor- 
able absorption temperature factor 
for ethane and lighter at 85° F. and 
above, preventing absorption of as 
much of this material as normally 
would be expected if lean oil entered 
the absorber at a temperature like 
the 65° F. maintained on the inter- 
cooler exit oil. 


Oil leaving the absorber is flashed 
in a reabsorber at 90 psi., the com- 
bined oil streams then entering a 
steam preheater and ultimately the 
still. Still bottoms are steam strip- 
ped. The overhead is condensed, freed 
of water, and pumped to the Schafer 
plant for de-ethanizing and fractiona- 
tion into LPG and natural gasoline. 
This processing sequence is conven- 
tional, except that capacity is suffi- 
cient to handle raw gasoline produc- 
tion from the absorber batteries of all 
plants involved. 


At the present time approximately 
50 to 55% of the theoretical propane 
content of the wet gas processed at 
Kingsmill is recovered in Schafer’s 
stock tanks. The other plants have 
propane extractions in the 20 to 30% 
bracket. Currently in the design 
stages is a revamp of Schafer’s ab- 


General view of Warren’s Holliday plant. 


sorption section. This will provide for 
a higher propane recovery there and 
likewise make available more gas for 
pressure maintenance purposes in the 
area. 

New equipment required at Kings- 
mill included a new high-pressure ab- 
orber, the required additional com- 
pressors, new high pressure lean oil 
pump and associated auxiliaries. 


GREGG-TEX GASOLINE CORP. 


Longview, Texas 
Previous Recovery—10% 
Today's Recovery—70% 





HE Longview, Texas, plant of 

Gregg-Tex Gasoline Corp. orig- 
inally was constructed to recover 
only stabilized natural’ gasoline; 
therefore 95% butane and only inci- 
dental propane, which amounted 
roughly to 10% of that in the wet 
gas. Through the years it has been 
successively revamped until at. the 
present time it recovers approximate- 
ly 70% propane and substantially 
100% of the heavier constituents. It 
is unusual among plants having high 
propane extractions because it does 
not depend on absorption except for 
the final 10% of its propane recov- 
ery. In part the unusual design is 
possible because of the richness of 
the raw gas. 

When the plant was first built, 
raw field gas was compressed to 250 
psi., cooled and charged to a “re- 
covery” tower, the fluid being partly 
liquid and consisting of all interstage 
condensate plus compressed wet gas 
and final stage condensate. The re- 
covery tower acted also as a de- 


Towers, from left to right, are ab- 


sorber, still, depropanizer and debutanizer, with gasoline, butane and propane 


storage tanks in background. 


towers; oil pumps are on right. 


Pumps on left side of pumphouse supply the 
Buildings at right background are water 


treater (beside the large water tanks) and warehouse 
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ethanizer, utilizing water-cooling for 


reflux requirements, discharg- 
ing “dry” gas overhead and “wild” 
gasoline to a stabilizer. This over- 
head was totally condensed, and re- 
turned to the recovery tower as ad- 
ditional reflux as well as furnishing 
all reflux requirements for the sta- 
bilizer. Bottoms were stabilized gas- 
oline and the only liquid product, as 
shown in Fig. 2. The only reason 
stabilizer overhead could be totally 
condensed with water cooling was 
because the recovery tower acted also 
as a de-ethanizer. 

A few years later, when butane 
became salable, and also more gas 
was available for the plant, capacity 
was increased by installing another 


recovery tower, adding a single, 
larger stabilizer. This idled the old 
stabilizer. An exchanger was in- 


stalled ahead of the recovery towers 
to chill the compressed wet gas to 
60° F, with propane as refrigerant. 
Cooling water in the recovery tower 
reflux condenser also was replaced 
with propane to chill the overhead 
gas-ot 45° F. A lower temperature 
was not permissible so as to avoid 
hydrate formation. Overhead from 
the stabilizer was not returned to the 
recovery tower, but went to LP-gas 
storage; recovery generally exceeded 
95% butanes. 

The third face-lifting saw the plant 
equipped to recover approximately 
60% or about 3.15 gpm. of the theo- 
retical propane in the wet gas 
through the addition of a depro- 
panizer and more refrigeration ca- 
pacity. Incoming wet gas to the 
recovery tower now was cooled to 
45° F., hydrate formation being pre- 
vented by injection of enough di- 
ethylene glycol to absorb condensed 
water (and separating the glycol- 
water mixture ahead of the tower). 
Similarly, the top of the recovery 
tower was cooled by chilling the 
reflux to 0° F. with propane (more 


refrigeration capacity was added at 
this time) to promote propane re- 
tention. Hydrate formation at this 
point likewise was prevented by di- 
ethylene glycol injection. Recovery 
tower bottoms were successively de- 
propanized and debutanized. 

Recovery tower bottoms were set- 
tled to recover injected glycol. Gly- 
col settlings from the incoming gas 
stream and recovery tower bottoms 
were combined for reinjection, with 
a small slip-stream being taken con- 
tinuously to a heater for dehydra- 
tion. 

Up to this point it will be noted 
there were no absorption facilities 
in this plant. All products were recov- 
ered initially—and the majority still 
are, incidentally — by fractionation 
only. Unwanted hydrocarbons like- 
wise have been separated from desir- 
ables in this manner. Moreover, in 
increasing recovery efficiencies from 
time to time, temperatures of feed 
and reflux leaving the condenser have 
been successively lowered. 


In the plant as first constructed it 
was vital to return stabilizer over- 
head to the recovery tower as addi- 
tional reflux, not for the additional 
volume of liquid, but because this 
material contained low boiling, un- 
desirable but condensible hydrc >r- 
bons which were to be elimir 
from the system (to dry gas). w«) 
re-evaporating these light ends in the 
recovery tower, the desired heavier 
hydrocarbons were condensed, and 
thus retained in the tower. Other- 
wise, they would have migrated into 
the reflux condenser until dew-point 
conditions were satisfied and thus be- 
come lost from the system. 

During the “second” stage of re- 
vamping for higher propane recovery, 
refrigeration chilled the reflux to the 
recovery tower sufficiently to retain 
most of the propane on the upper 
trays of the recovery tower. The re- 
flux then was—and is yet—largely 








RECOVERY TOWER 












ethane contaminated with propane. 
Function of the former stabilizer now 
has been taken over by the combined 
action of depropanizer and debuta- 
nizer; this combined overhead is not 
needed now as reflux at the recovery 
tower and indeed contains no ethane; 
hence its return to the recovery tower 
would be a detriment. 

Theoretically at least, an extension 
of the recovery tower scheme would 
have sufficed for still higher propane 
recovery by further reducing the tem- 
perature of the top trays of the re- 
covery tower, and further chilling the 
feed to the recovery tower. The 
latest modification, to gain approxi- 
mately 10% additional propane re- 
covery via the absorption route, was 
designed and installed by Gregg-Tex 
engineers. The previous designs were 
the work of outside consultants. 


It was known that about 40% of 
the theoretical propane content of the 
raw gas was going overhead with 
the residue gas leaving the recovery 
tower. It was decided to retain some 
of this by the absorber route, using a 
150-160 molecular weight distillate 
as the oil. An unused tower, 30 in. 
by 40 ft., was available. It was filled 
with Raschig rings and used as the 
still. One 36 in. by 50 ft. absorber 
‘vas purchased. It was necessary also 
*> purchase a fired heater, seven ex- 
changers, two centrifugal and one 
reciprocating pumps, plus the re- 
quired instrumentation. Balance of 
the equipment was available from un- 
used items acquired earlier for other 
purposes. 

These were combined as shown in 
the present plant flowsheet, Fig. 3, 
so that the absorber was fed with 
250 psi. overhead vapor from the 
recovery tower. The absorber oper- 
ates at 230 psi. with oil entering at 
90° F. Dry gas is routed to the pre- 
viously existing plant residue system. 
An interesting point here is that the 
absorption system can be by-passed 
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Fig. 2—Gregg-Tex plant processing scheme as first in- 
stalled. Note absence of absorption facilities and return 
of part of stabilizer overhead to “recovery tower” 
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Fig. 3—Schematic flowsheet of processing sequence at 
Gregg-Tex as it is today. Note absorber circuit is inde- 
pendent of balance of plant as it was after several 


revampings 
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Lean-fo-rich oil ex- 
changers at Shell’s 
Sheridan plant give an 
idea of the massiveness 
of equipment required. 
Note liberal use of met- 
al jacketing around 
pipe insulation, and 
large plug valves 


at will without affecting operations 
elsewhere in the plant. Fat oil ex- 
changes with stripped lean oil, enters 
the fired heater at 490° F. and leaves 
at 550° F, is stripped at 270 psi. in 
the still. Still overhead, partially 
condensed, enters the recovery tower 
or de-ethanizer feed at 265 psi. A 
considerable vapor load is diverted 
from the still by flashing the absorber 
oil at 139 psi. and venting the vapors 
from the top section of the partitioned 
vent tank at 79 psi. to heater fuel and 
plant residue systems. A _ pressure 
of 90 psi. is maintained on lean oil 
storage by a pad line from the 250 
psi. residue gas system. 


Present gas throughput of the plant 
is 10,000 Mcf. daily, dictated by cur- 
rent field allowable. Total capacity 
rating is 16,000 Mcf. per day. Pro- 
pane production now averages 45,000 
gal. daily, including the gain from 
the latest 10% increase in propane 
recovery. 


SHELL OIL CO. 


Sheridan, Texas 
Previous Recovery—53% 
Today's Recovery—75% 


. HELL Oil Co. has used two en- 
 tirely different approaches to the 
coramon problem of increasing pro- 
pane recovery at its Sheridan (Texas) 
@nd Magnolia (Arkansas) plants. Dif- 
‘rences in approach are explainable 

part by the fact that Sheridan is 


h 
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- a eycling plant while Magnolia is-a 


natural gasoline plant. Also, the en- 
gineering factors and other consider- 
ations involved were entirely dif- 
ferent. 

The gas throughput at Sheridan 
was 80,000 Mcf. per day. Some 53% 
of the propane in the raw gas was 
being recovered in the stock tanks. 
On an analytical basis, there was one 
gallon of propane per Mcf. in the gas 
and, on basis of gas throughput, there 
was 1900 b/d of propane in the inlet 
gas. Approximately 700 b/d of this 
propane was being lost in the de- 
ethanizer overhead, along with meth- 
ane and ethane. From economic 
studies it was decided to increase 
overall propane recovery by 400 b/d 
which, on the basis of 80,000 Mcf. of 
inlet gas would mean a recovery of 
approximately 75% of the inlet pro- 
pane. 


The de-ethanizer net overhead 
vapor contained approximately 28% 
by volume of propane. A _ recti- 
fied absorber operating at 400 psi. 
was decided upon to recapture the 
“lost” C, from the 4000 Mcf. of gas 
involved, using an oil circulation rate 
of 70 gpm. This was to operate by 
presaturating a sidestream of lean 
absorption oil with “dry” gas as it 
entered the top of the column, a pro- 
portionate amount of the undesired 
hydrocarbons being desorbed as the 
propane was recoverd. Reboiling the 
bottoms by exchange with steam 
would give the necessary stripping 
action. The rich oil bottoms then 
would be returned to the lean oil 
stream at the main absorber. 

In terms. of plant equipment, this 








meant converting the plant’s existing 
de-ethanizer to a rectified absorber 
and installing a new and larger de- 
ethanizer with associated exchangers, 
pump, and reboiler. Two additional 
1500 bbl. propane storage tanks also 
were required. The additional oil cir- 
culation of 70 gpm. did not require 
new pumps or additional oil coolers. 


SHELL OIL CO. 


Magnolia, Arkansas 
Previous Recovery—15% 
Today’s Recovery—30% 





AGNOLIA already had been en- 
larged once by paralleing ex- 
changers and installing larger impel- 
lers in the absorber oil pumps to per- 
mit increased oil circulation. After 
these extensions, the oil circulation 
capacity of 350 gpm. represented the 
maximum for the installed equipment 
and the top gas capacity was 20,000 
Mcf. The throughput later dropped to 
about 15,000 Mcf. as a result of de- 
creased field gas production. 
Propane recovery was only inci- 
dental, amounting to 15%, or about 
120 b/d. The recovered material was 
divided between the excess butane 
remaining after stabilizing natural 
gasoline to desired vapor pressure 
(LP-Gas production) and propane 
product amounting to 1500 gal. per 
day produced from a small de- 
ethanizer operating on depropanizer 
excess reflux. Meanwhile, an addi- 
tional 8000 Mcf. of wet gas was made 
available to the plant from the near- 
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by Village Field, where a _ booster 
station was installed. 

Designers decided to increase simul- 
taneously Magnolia’s propane _ re- 
covery and boost gas throughput ca- 
pacity of the absorbers to 23,000 
Mcf. daily. Absorption oil refrigera- 
tion was preferable to increasing the 
oil circulation rate, since maximum 
oil circulation capacity had been 
reached in existing bubble columns 
during the first revamping. 

Two low stage compressor cylin- 
ders, originally installed to compress 
field gas to 60 psig., were available 
under the new processing scheme by 
reason of reduced Magnolia Field gas 
volume. It was decided to use them 
for refrigeration service, operating 
on butane as refrigerant since the al- 
lowable maximum working pressure 
was only 65 psig. The resultant re- 
frigeration amounts to approximately 
200 tons per day, cooling 350 gpm. of 
lean oil to 60° F. Intake gas is not 
refrigerated. 


A de-ethanizer and related facilities 
were installed to de-ethanize all raw 
gasoline production, thus eliminating 
the requirement for the original small 
de-ethanizer operating on excess de- 
propanizer reflux. 

After the addition of the refrigera- 
tion system and de-ethanizer, the pro- 
pane recovery, based on 23,000 Mcf. 
gas throughput, increased to 30%. 
The plant is now producing approxi- 
mately 8000 gal. per day of com- 
mercial propane, with a balance of 
7000 gal. per day being combined 
with excess butane to produce a 
propane-butane mixture. 


TEXAS NATURAL GASOLINE 
CORP. (New Plant) 


Abilene, Texas 
(Wimberly Pool) 
Today's Recovery—90% 


HE Wimberly Pool plant of 

Texas Natural Gasoline Corp. 
near Abilene, Texas, is an example 
of the modern trend in the absorption 
type of all-new natural gasoline plant 
construction, featuring high propane 
recoveries and special preparation of 
residue gas for industrial and do- 
mestic utilization. It has been com- 
pleted but a short time, has an ulti- 
mate gas throughput capacity of 8000 
Mcf. per day and produces propane, 
propane-butane mixtures and stabil- 
ized natural gasolines ranging from 
14 to 26 Rvp. 

Sour, raw gas is received at the 
plant separator at 5 in. Hg. vacuum, 
for compression to absorber operat- 
ing pressure of 250 psi. The absorber 
is of conventional design for high 
propane extraction, having 26 trays 
with provision for intercooling the 
oil to remove a part of the heat of ab- 
sorption. Oil flows from the absorber 
to a rich oil de-ethanizer, which oper- 
ates at 210 psi., where a large per 
cent of the absorbed methane and 
ethane is removed. A schematic di- 
agram of this processing sequence is 
shown in Fig. 4. 

It will be noted that dry gas over- 
head from the absorber is returned, in 
what is now becoming a more com- 
mon practice, to the base of this 





column. 


Here it is scrubbed before 
leaving the plant as residue gas. 
Reason for the arrangement is sav- 
ings in fabrication and installation. A 
side-stream from the residue gas is 
used as fuel for compressor drivers 


Dry gas from the absorber even- 
tually will be processed through a 
Girbotol unit for hydrogen sulfide 
control. The excess over that used 
as compressor fuel ultimately will 
be compressed to 450 psig. for de- 
livery gas pipeline. Oil de-ethanizer 
overhead, still more sour, is used as 
fuel for the fired tubular oil heater. 


’ The still operates at 95 psig. Over- 
head is partially condensed in an air- 
cooled primary exchanger, backed up 
by a water-cooled final condenser dis- 
charging into an accumulator. Non- 
condensible vapors at this point are 
recompressed to 220 psi., water-cooled 
to total condensation. Liquid con- 
densate from the still final condenser 
is pumped to the recompressor dis- 
charge, immediately ahead of the 
recompressor condensers. The total 
product, after being accumulated in a 
surge drum, is pumped through solid 
desiccant dehydrators to the de- 
ethanizer. 

Aproximately 11,000 to 12,000 gal. 
of excess propane over that utilized 
in propane-butane mixtures is pro- 
duced. This represents 90% of the 
propane theoretically in the raw gas. 
Ultimately additional compressors 
will be installed to handle another 
million cubic feet of gas 
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Fig. 4—Absorption end of Texas Natural’s Wimberly plant featuring 90% 


propane retention. 


Rich oil is de-ethanized to relieve vapor load on 


still, recompressor and de-ethanizer 
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Practical Fractionator Instrumentation 
For Natural Gasoline Plant Operators 


HERE are numerous schemes 

for securing relatively automatic 
control of product fractionators in 
natural gasoline and cycling plants 
as well as refinery vapor recovery 
systems. However, in many instances 
operators and even designers often 
defeat the purpose of the instrumen- 
tation with which the tower may be 
equipped by failing to understand 
these control methods or to appreci- 
ate the effects and side-effects of 
many of their adjustments to this 
equipment. This article is intended 
to explain why we control fraction- 
ators as we do and contrast certain 
control schemes, particularly from 
the operator’s standpoint. 

The discussion primarily applies to 
the problem of depropanizer control. 
However, it is equally applicable to 
debutanizers when it is desired to 
remove substantially all of the bu- 
tane from the bottom product, and 
likewise to fractionators separating 
isobutane from normal butane or 
from a butanes-plus mixture, or pen- 
tane-splitting. In general the con- 
trol systems discussed relate to prob- 
lems in which the overhead product 
is to be a relatively pure hydrocarbon 
having a constant boiling point or 
very narrow boiling range. 


Two Requirements 


There are two fundamental re- 
quirements which must be met to ob- 
tain satisfactory results with this 
type of fractionator: 


1. Smooth operation. With a 
satisfactory system smooth operation 
is essential, but smooth operation 
does not necessarily infer a satisfac- 
tory control system, since this is ob- 
tainable with unsatisfactory product 
separations. 

2. Automatic correction. The sys- 
tem must make corrections automati- 
cally for deviations from the desired 
cut point. 

The following variable factors will 
be encountered and the control sys- 
tem must compensate for them: 

1. The charge will vary in com- 
position and quantity, or rate. If 
this were not true automatic control 
would be unnecessary. The system 
could be set up with hand valves fix- 
Ing ae steam, reflux rates and 
the like. 

é The cooling water temperature 
vil vary with changes in load, 
weather and irregularities resulting 
‘om conditions elsewhere in the 


PSTROLEUM PROCESSING, May, 1949 


By NORMAN K. RECTOR 
Projects Manager 
Petroleum Engineering, Inc., 
Houston 


plant; therefore, the external reflux 
temperature will vary. 

3. Either the top or bottom prod- 
uct composition must be allowed to 
change with variations in feed com- 
position if the other product is held 
to constant quality. 

With respect to Variable Factor 
No. 3, it is possible to separate a 
substantially pure overhead product, 
consisting of the lightest hydrocarbon 
existing in the feed, or to produce 
a constant vapor pressure overhead 
product consisting of the lightest and 
a portion of the next lightest hydro- 
carbon present. When doing this, 
the vapor pressure or composition of 
the bottoms product cannot be con- 
trolled and it must, of necessity, in- 
clude whatever is left over from the 
feed after the overhead product has 
been removed. 

When applied in reverse the frac- 
tionator will produce a constant va- 
por pressure bottom product and the 
overhead composition will vary with 
feed changes. This, in effect, is the 
conventional natural gasoline stabil- 
izer and also the more modern debu- 
tanizer, producing a constant vapor 
pressure bottom product with the ex- 
cess of butane in the feed being tak- 
en overhead. 


The following obvious facts often 
are lost sight of and are those upon 
which final conclusions are based: 


1. The feed temperature may be 
held constant, by any one of the sever- 
al methods to be discussed later. There 
is a certain optimum feed tempera- 
ture at which best results will be ob- 
tained from the system—i.e., desired 
separation with minimum reflux rate 
and heat input. This temperature is 
not critical and generally may vary 
considerably from optimum, but it 
must be relatively constant; auto- 
matic control responds with altered 
heat input or reflux rate to compen- 
sate for feed temperature deviation 
from optimum. 


2. The operating pressure may be 
held constant by any of _ several 
means likewise discussed later. This 
constant pressure can exist only at 
one point in the system, due to pres- 
sure drops in the fluids passing 
through the system; ordinarily these 


variations will be slight. It is de- 
sirable, however, to have constant 
pressure, with the pressure control 
point at, or near, the point at which 
constant temperature is maintained 
for system control. 


3. Only one temperature in the 
tower can be held constant (since 
but one controlled-quality product 
can be made). The reboiler is con- 
sidered part of the tower when re- 
boiler temperature control is used. 


4. Items 1, 2 and 3, above, are 
true for all two-product columns 
making close cuts. It is possible, 
however, to control both top and bot- 
tom temperatures in towers making 
“sloppy” cuts, where two or more hy- 
drocarbons are common to _ both 
products. In this case the variation 
will be in the degree of overlap of 
the two products, shown by boiling 
range and composition. 


5. The temperature cannot be di- 
rectly controlled at any point in the 
tower where a “pure” or narrow boil- 
ing range product exists. The top 
temperature of a tower producing a 
pure overhead product will remain 
substantially constant and not until 
this product becomes badly contami- 
nated will there be sufficient tem- 
perature shift to permit “control”. 
So long as the product is relatively 
pure, changing the heat input will 
change the rate of evaporation but 
not the temperature. Attempting to 
control this temperature is analogous 
to attempting to “control” the tem- 
perature of boiling water at any con- 
stant pressure by regulating heat in- 
put. 


Conventional Scheme 


Since this discussion applies pri- 
marily to depropanizer control, con- 
sider the control of a depropanizer in 
the conventional scheme involving a 
cascade series of towers, each taking 
overhead the light products in logi- 
cal sequence. 


The depropanizer will be located 
process-wise between the de-ethanizer 
and debutanizer, taking as feed the 
de-ethanizer bottoms consisting of 
negligible ethane, propane and bu- 
tanes-and-heavier hydrocarbons. The 
propane is to be taken overhead with 
a negligible contamination of isobu- 
tane, while a likewise small quantity 
of propane can be tolerated in the 
bottom product. 


There are three possible methods 
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Pressure controls for a natural gasoline qbsorber and still. 


The absorber is in 


the background, with the still residue scrubber at the right 


of controlling temperature, shown 
schematically in Figs. 1, 2 and 3. 


Stabilizer-Type Control 


Fig. 2 is the generally accepted 
method of controlling gasoline 
stabilizer temperatures, although 


it also has been used in some 
plants for depropanizer control. This 
involves (1) constant pressure con- 
trol, (2) approximately constant feed 
temperature control, (3) constant 
feed rate, (4) constant reboiler out- 
let temperature and (5) constant re- 
flux rate. The system satisfies the 
“smooth operation” requirement and 
can be adjusted to make the required 
cut between propane and isobutane. 

The reflux rate can be set high 
enough for maximum feed rate and 
left alone. The feed rate can be 
readjusted, as necessary, from time 
to time without any other change. 
The cut point will not shift unless 
there is a change in feed composition. 
The ratio of propane to butanes-and- 
heavier in the feed may change with- 
out requiring altered control adjust- 
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ments, providing the reflux rate is 
initially set sufficiently high. 

It is for these reasons that fairly 
satisfactory results can be obtained, 
in some instances, with this control 
scheme in depropanizer service. 

However, if the ratio of butanes 
to pentanes-and-heavier changes, or 
there is any other change in the com- 
position shifting the vapor pressure 
of the butanes-plus fraction, the bot- 
tom temperature controller must be 
readjusted. Such a change is certain 
in a plant processing oil-well gas, 
due to imperfect flow schedules, 
changing field line pressure, variable 
separator pressure effects of the 
weather and fundamental differences 
in wells. 

The vapor pressure of the bottom 
product cannot be fixed if the over- 
head is to be substantially pure pro- 
pane. If this is achieved, vapor pres- 
sure of the bottoms will be ‘“what- 
ever it accidentally is.” 

If the bottoms vapor pressure is 
fixed and a change in butanes-plus 
composition occurs, smooth operation 
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will continue but either propane will 
be included in the bottoms or butane 
in the overhead—sloppy results in- 
evitably. When the concentration o? 
butanes in the feed increases, a low- 
er bottom temperature will be re- 
quired. But if a bottom temperature 
controller is used, some butane will 
be rejected from the bottoms prod- 
uct and included in the overhead. 
Vice-versa, if the concentration of 
butanes in the feed decreases, a high- 
er bottom temperature will be re- 
quired to maintain a clean separation 
between butane and propane, and a 
constant bottom temperature control 
then will result in some propane 
being included in the bottoms. 


In other words, while a sharp cut 
can be obtained between butane and 
propane with this system, it will not 
automatically compensate for changes 
in feed composition. Feed composi- 
tion must be held constant and, if 
not, temperature controllers must be 
reset correspondingly, using other 
column temperatures and weathering 
of product samples for guidance. 


Depropanizer Temperature Control 


Fig. 1 diagrams a control scheme 
designed specifically for depropanizer 
requirements. Temperature and flow 
control points of Fig. 2 are shifted 
to opposite ends of the tower. Feed 
temperature and rate, and pressure 
are held constant. 


The temperature controller now 
responds to a shift in temperature a 
few trays below the top of the tow- 
er and bottom temperature is uncon- 
trolled. 

Temperature control a few trays 
from the top is based upon the fact 
that at this point a binary mixture 
exists—propane and isobutane. The 
concentration of isobutane decreases 
upward from tray to tray near the 
top and is substantially zero at some 
point between the control tray and 
the top of the column. This will be 
true regardless of the type of control 
scheme used. 

Since isobutane boils at a higher 
temperature than propane, the tem- 
perature on trays below the top tray 
(where only pure propane exists) will 
become progressively greater down- 
ward. The control tray selection is 
not critical, although its temperature 
must be several degrees higher than 
the top temperature for “good” re- 
sults. 

The hydrocarbons on the control 
tray should be propane and isobutane 
only—a binary mixture—consequent- 
ly the control tray should be located 
high enough to assure that only this 
binary exists. At the same time it 
should be positioned low enough so 
that a slight change in temperature 
at this point (enough change to make 
the instrument function) will not 
have any detectable effect on top 
temperature or overhead product 
composition. This location ordinarily 
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is seven or eight trays below the top 
of the tower. 

The control tray temperature must 
be set slightly higher than the tow- 
er top temperature when butane-free 
propane is taken overhead. The up- 
per limit of the control tray tem- 
perature, therefore, is that at which 
the actual tower top temperature 
(and product composition) is affected. 
A tolerance of 10 to 15° above the 
tower top temperature is generally 
acceptable. 


If the required control temperature 
is unknown, determination is simple. 
The controller set temperature is ad- 
justed downward and the effect on 
the top temperature observed. A 
point will be found where further 
downward adjustment has little or no 
effect on the top temperature. This 
is the maximum allowable control 
temperature. 

If the first adjustment has no ef- 
fect on top temperature, the control 
temperature already is within the 
operating range. In this case, the 
maximum temperature is found by 
increasing the temperature setting 
until the top temperature is affected. 
A control temperature should be se- 
lected about midway between the 
maximum allowable and the tower 
top temperature. 

The control temperature instru- 
ment must not be set below the 
tower top temperature. To do so 
renders the system unworkable. The 
temperature, at the control point, 
cannot be lower than the tower top 
temperature. Since the top tempera- 
ture cannot be reduced to less than 
the boiling point of propane and still 
have vapors present, the reflux pump 
will run away if the instrument is set 
too low. The control instrument, at- 
tempting to reduce the temperature 
to set point, will increase the reflux 
flow up to the limit; the flow being 
limited by pump, condenser, or tower 
capacity. 

If the conditions governing control 
point selection are understood there 
will be no difficulties; the system will 
work beautifully, and respond to 
changes in charge composition. 


Feed Temperature Control 


The easiest method of controlling 
the feed rate is simply to take what 
comes from the de-ethanizer reboiler. 
This stream will be controlled by a 
reboiler level controller, which must 
work smoothly. An orifice type flow 
controller may be installed in the 
transfer line if desired, as indicated 
in Fig. 1, if a surge tank is used 
between de-ethanizer and depropan- 
izer, Generally, however, feed to the 
de-cthanizer itself will be controlled 
and this will suffice effectively to 
control depropanizer feed rate. 

_ Temperature control of the feed 
likewise is simple. As stated previ- 
ousty, this should be relatively con- 
Stant, but a constant temperature 
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at considerable variance from the 
ideal temperature will have no seri- 
ous effect on an automatically con- 
trolled depropanizer. A very com- 
mon method, also shown in Fig. 1, is 
to heat the feed stream with steam 
at a constant pressure. The preheat- 
er may consist of a steam-jacket 
over a portion of the feed transfer 
line to the column—generally 10 to 
20 ft. long. The constant steam 
pressure is maintained with a re- 
ducing regulator. In some special 
cases the heat input will require a 
shell and tube type preheater. A 
temperature control instrument may 
be used to regulate the heating 
steam. Direct temperature control 
is desirable in special cases but gen- 
erally not necessary. In general, the 
combination of steam regulator and 
jacketed pipe is very satisfactory as 
well as economical and trouble free. 
Once set, this control need not be 
altered unless there is a radical al- 
teration in feed rate or composition. 


In comparing the control schemes 
of Figs. 1 and 2, it will be noted 
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Fig. 1—Control system for pure over- 
head and variable composition bottom 
product, fully automatic 


























BOTTOM __ 
PRODUCT™ 





Fig. 3—Alternate temperature and re- 

flux control scheme for pure overhead 

product. System is fully automatic but 
has inherently high time lag 


they each require about the same 
amount of equipment and are equal 
from the standpoint of smooth op- 
eration. With the system of Fig. 1, 
it is possible to adjust for optimum 
results without laboratory tests or 
weathering of samples, and the sys- 
tem will automatically compensate 
for changes in feed composition as 
well as fluctuations in reflux tem- 
perature. The system of Fig. 2, on 
the other hand, must be reset for 
changes in charge composition, if 
used in depropanizer service, as the 
changes otherwise will affect the 
composition of products. 


Two other control schemes also are 
illustrated in Figs. 3 and 4. The 
system illustrated in Fig. 3 will ac- 
complish the same results as that 
of Fig. 2. It sometimes is used when 
a tower originally was equipped with 
a reflux meter and no steam meter. 
The temperature control point is the 
same, but reboiler steam is controlled 
rather than reflux flow. Reflux is 
controlled for constant rate. 

It will compensate automatically 


STEAM > 
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Fig. 2 — Control system for constant 
vapor pressure bottom product and 
totally condensed overhead product 
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Fig. 4—Temperature and reflux control 
scheme for a constant vapor pressure 
overhead product mixture; one com- 
ponent common to bottom and over- 


head 
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Fig. 5a (left)—Vapor line pressure control system for totally condensing over- 


head product. 


Uncertain reflux tank pressure may be improved with bypass 


valve shown dotted. Fig. 5b (right)—Vapor line pressure control system similar 
to 5a using “3 way” valve 


for feed composition variations, but 
suffers from one serious objection: 


Since heat input to the column is 
controlled through reboiler steam 
rate by the temperature controller, 
a considerable lag is possible be- 
tween the time when the temperature 
controller senses a need for more or 
less heat input and the time when 
the response actually becomes ap- 
parent to the controller. The greater 
or lesser heat must first be trans- 
ferred to the reboiler liquid and then 
rise up the major distance of the 
column. 

Meanwhile, the upset condition may 
have steadily grown worse, or bet- 
ter, and in the interim the quality 
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Fig. 6—Pressure control system for to- 

tally condensing overhead product. 

Practical only with  shell-and-tube 
condensers 
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‘of both column products has suffered 


accordingly. By temperature con- 
trolled reflux, the adjustment occurs 
much more quickly. 


The system of Fig. 3 necessarily 
requires a controller with wider 
throttling range and incorporating a 
slower rate of automatic reset. The 
result is a less sensitive overall sys- 
tem—one that can stand less rapid 
variations of other factors. Other- 
wise, this system will do everything 
that the other system (Fig. 1) will. 


LPG-Tower Control 


The control system of Fig. 4 gives 
automatic control, compensates for 
variations in feed composiiton and 

















Laat 


Fig. 7—Pressure control system with 
outside non-condensible gas supply. 
Pressure is held by off-gas valve, off- 


gas being supplied from outside 


yields a controlled-composition over- 
head product. This is not an alter- 
nate for the previously discuss:d 
control systems but is intended to 
produce overhead a controlled vapor- 
pressure mixture—such as propane 
and butane. Note here that top tem- 
perature control (rather than a few 
trays down) may be used in this case 
since a mixture having a compara- 
tively wide boiling range is involved. 
As in the system of Fig. 1, top tem- 
perature control acts directly on re- 
flux rate and consequently tower re- 
sponse is rapid. Heat input is con- 
stant through controlled steam flow 
to the reboiler. Vapor pressure and 
composition of bottoms cannot be 
controlled and at least one compon- 
ent of the overhead, butane for ex- 
ample, also will appear in the bot- 
toms. 

The control system of Fig. 3, ex- 
cept with temperature control bulb 
at top, could be used in this case 
also but would be subject to the same 
difficulties previously noted for this 
scheme. 


While this system (Fig. 4) is one 
way to make a propane-butane over- 
head product of controlled vapor 
pressure, it is not necessarily con- 
ventional or the simplest way of do- 
ing the job. Most natural gasoline 
plants having a depropanizer and 
producing a stabilized natural gaso- 
line of desired vapor pressure have 
facilities for producing a relatively 
pure butane (iso-normal mixed) prod- 
uct. 

In cases where propane is pro- 
duced in greater quantity than can 
be used in propane-butane L.P.G. 
products, perhaps the best practice 
is to operate the depropanizer for a 
pure propane stream, as illustrated in 
Fig. 1, and cutting as close to bu- 
tane as tower design will permit. 
The stabilizer (or debutanizer) then 
delivers a butane mixture of high 
purity overhead. The stabilizer is 
controlled in accordance with Fig. 2 
for a constant vapor pressure bottom 
product and the excess butanes in 
the feed thus go overhead. 


Manufacture of the propane-butane 
mixture then becomes a matter of 
blending to desired vapor pressure 
rather than producing it in a frac- 
tionator. This gives much more flex- 
ibility to the plant in that it will 
produce, at will, pure propane, pure 
butanes, propane-butane mixtures 
and stabilized natural gasoline of 
desired vapor pressure. 


Pressure Controller Location 


It is desirable to control column 
pressure for a constant pressure at, 
or near, the point where constant 
temperature control is maintained. 
Exact adherence to this principle is 
not always practical where tempera- 
ture control high in the tower is 
used. Since pressure will not change 
radically from tray-to-tray, in prac- 
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Typical of the extent to which modern 

natural gasoline operations are instru- 

mented is this photo of the control 

room at a large cycling plant, recently 

put into operation in the southwest. 

Note the terazzo floor and glazed tile 
walls 


tice the pressure control tap may be 
located lower in the tower without 
serious consequences. 

Pressure control location may oft- 
times be dictated by the type of con- 
troller used. If a pneumatic or elec- 
tric transmitter design is purchased, 
the problem becomes simple and the 
tower is tapped at the desired point, 
the transmitter and sensing instru- 
ment located there, and the receiver- 
recorder mounted on the _ control 
panel. 

If the control point is located much 
higher than the sensing instrument, 
difficulty will be experienced. False 
readings will be obtained due to the 
effect of liquid head in the pressure- 
transmission line, because conden- 
sate eventually will fill this line from 
the instrument to the pressure take- 
off point. 

The next important factor to con- 
sider is where to apply pressure con- 
trol—i.e., valve location. The prob- 
lem is simple with fractionators pro- 
ducing all or a substantial part of 
the net overhead product as a gase- 
ous mixture such as de-ethanizers or 
stabilizers not preceded by other 
fractionators. A diaphragm valve is 
simply located in the off-gas line. 
The valve is controlled by a pressure 
instrument with the control point 
pressure tap located in accordance 
with temperature control location. 


With depropanizers and debutan- 
izers, or any fractionators where the 
overhead product is, or may be, to- 
tally condensed, the problem is more 
difficult. There is an off-gas valve 
for starting, or emergencies, but this 
valve cannot be used for normal col- 
umn pressure control since normally 
there is no off-gas to throttle. The 
most obvious valve location is in the 
overhead vapor line. This location 
is successful in many installations 
and has some definite advantages as 
compared to other systems. 

‘There are also some very definite 
disadvantages. Refer to Fig. 5a. In 
the first place, a rather large valve 
Will be required because of the large 
vapor quantity, the temperature and 
the low pressure drop allowable; 
therefore it will be an expensive item. 
When this valve pinches down, a dif- 
ferential pressure between column 
and condenser is produced; conden- 

* and separator pressure then de- 

nds entirely on condenser tempera- 
ure and condensate composition. 
With cool condenser water and clean 
ndenser tubes, the reflux tank pres- 
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sure may be far below the column 
pressure unless auxiliary equipment 
is used to prevent this. There may 
be serious trouble with the reflux 
pump unless a pump built for a 
larger differential pressure than oth- 
erwise necessary is used. It may also 
be difficult to move the condensed 
overhead product to storage without 
pumping. 

Auxiliary schemes commonly used 
consist of condenser bypass control 
valves or ‘‘3-way” valves, combining 
vapor line and bypass valves in one 
(Fig. 5b), and condenser water 
throttling schemes (Fig. 6). The lat- 
ter scheme will generally result in 
the water leaving the condenser at 
a relatively high temperature. Con- 
denser tubes may become very hot, 
with the strong possibility of scale 
depositing on the water side and 
thereby increasing condenser main- 
tenance. 


Use of “Off-Gas” 


An auxiliary gas supply from an 
outside, higher pressure source may 
be used to maintain reflux separator 
pressure and thereby column pres- 


sure also, if slight contamination of: 


overhead product is not important 
(Fig. 7). This scheme has been used 
on stabilizers where the overhead 
product was a waste product but 
subject to total condensation. The 
scheme also may be used on the low 
pressure still of a two-stage distil- 
lation system. Where it may be 
used, this scheme is excellent. Con- 
trol is rapid and positive, and the 
equipment is economical. 

The best point to control the pres- 
sure of “pure” product fractionators 
with total condensation of overhead 
product is on the condensed over- 





head make line. 


This, shown in Fig. 
1, maintains tower pressure on the 
reflux accumulator and pump suction, 
permitting a smaller’ differential 
pressure rating for the reflux pump 
and a less expensive piece of equip- 
ment. 

Pressure regulation causes ‘“‘pinch- 
ing” on this line; liquid in the re- 
flux accumulator will simply back up 
into the overhead condenser, reducing 
the condensing surface. The amount 
of condenser surface exposed is au- 
tomatically maintained at just the 
right amount to condense the over- 
head product and reflux at the set 
operating pressure. Whenever there 
is a tendency for the pressure to 
rise, the control valve opens a little 
wider, increasing the overhead prod- 
uct stream, dropping the level, ex- 
posing more condenser surface and 
thereby correcting the tendency for 
the pressure to rise. Obviously, the 
system will correct in the opposite 
direction also. 

In starting up a fractionator using 
this system, the pressure may climb 
slowly since the proper pressure can- 
not be reached until an overhead 
product, relatively free from _ bot- 
toms, is obtained. This is a desirable 
characteristic of the system since the 
release of a “sloppy” product to stor- 
age at the start is prevented. 

From the initial cost and main- 
tenance standpoint this system is de- 
sirable since one small valve in the 
product line does the job. This valve 
(liquid level controlled) is required 
with the other systems and, in ad- 
dition, such other items as large va- 
por line and condenser bypass valves, 
“three-way” vapor valve or condenser 
water control system and a reflux 
liquid level controller. 
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Short Cut Process Design to Increase 
Propane Recovery in Gasoline Plants 


By ALAN S. GLENDENING and CHARLES F. SANDERSON 
Sanderson-Glendening, Consulting Engineers, Houston 


Article 5: Multi-Stage Distillation 


Excessively large volumes of non-condensible surge tank vapors may 


result in a high recovery gasoline plant using a conventional absorption oil 


distillation system. 


In this article, the fifth in a series,* the authors discuss 


how this problem can be reduced or eliminated by the application of multi- 
stage distillation, which makes possible the operation of the surge tank at 
a much higher operating pressure than is normally feasible. 


T WAS demonstrated in the sample 
calculation of the immediately 

preceding article of this series (re- 
frigerated oil absorption) that the 
use of a conventional absorption oil 
distillation system in a high recovery 
plant is likely to result in the pro- 
duction of abnormally high quantities 
of still overhead vapors. These va- 
pors are released from the raw gaso- 
line surge tank or make tank. Some- 
times called N. C. (non-condensible) 
gas, they must either be recom- 
pressed to an absorber or a de- 
ethanizer tower, or else recycled to 
a low pressure re-absorber. In the 
former case, the recompressor re- 
quired may be unjustifiably large. In 
the latter, a very large increment of 
re-absorber oil may result. 

There are two general methods by 
which the surge tank vapors may be 
reduced or even eliminated. These 
are: (1) installation of a rich oil 
de-ethanizer discussed in preceding 
articles), and (2) installation of mul- 
ti-stage absorption oil distillation. It 
is with the latter that this article will 
be concerned. 

Single-Stage Distillation 

Before proceeding to an examina- 
tion of multi-stage distillation sys- 
tems, some discussion is in order 
concerning conventional oil distilla- 
tion. A detailed process flow dia- 
gram of a conventional system (com- 
plete except for oil conditioner) is 
shown in Fig. 18. Rich oil, con- 
sisting of absorption oil plus light 
absorbed hydrocarbon components to 
be processed in the fractionators, is 
heated and fed into an absorption oil 
still. The latter is a bubble tower 
containing from 16 to 20 trays. Proc- 


* Previous articles in this series were pub- 
lished in PETROLEUM PROCESSING as follows: 
Article 1, Jan., 1949, pg. 27; Article 2, Feb., 
1949, pg. 153; Article 3, Mar., 1949, pg. 258; 
Article 4, Apr., 1949, pg. 401. 
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ess (stripping) steam enters at the 
base and serves to strip the light 
components out of the absorption oil. 
Reflux, condensed in a primary con- 
denser, enters on the top tray and 
washes down some absorption oil that 
otherwise would carry overhead and 
contaminate production. Some of the 
process steam condenses within the 
tower and must be withdrawn from 
a water draw-off tray located a few 
trays from the top. The remaining 
steam condenses in the condensers 
and is withdrawn from the reflux ac- 
cumulator ,and raw gasoline surge 
tank. 

In Fig. 18, a heater is shown apply- 
ing heat at the base of the still. 
Whether or not such a heater will be 
necessary depends largely on the 
richness of the entering rich oil. In 


high pressure, high extraction plants, 
rich oil will contain a very high pro- 
portion of absorbed components, 
sometimes an amount exceeding the 
amount of lean oil on a mol basis. 
Under such conditions a heater will 
be required to prevent a serious fall- 
back of temperature below the feed 
point. Such a fall-back would de- 
crease the average stripping tem- 
perature and so increase the process 
steam required. 

The function of the primary con- 
denser is to condense reflux only; the 
net overhead of the still is removed 
as a vapor from the reflux accumu- 
lator and partially condensed in the 
final condenser. The latter runs at 
a low temperature, generally with a 
5° approach at the cold end, in order 
to leave as little surge tank vapors 
as possible. Actually, of course, all 
the condensing duty might be per- 
formed in a single condenser, the re- 
flux accumulator eliminated, and re- 
flux withdrawn from the surge tank 
instead. The double condensing ar- 
rangement has the advantage, how- 
ever, of condensing reflux at a tem- 
perature much higher than that of 
the final condensation, thereby sav- 
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ing considerable condenser surface. 
For this reason the double arrange- 
ment almost always is preferred. 

Note that reflux is controlled by 
the overhead vapor temperature. This 
makes possible the close control of 
gasoline endpoint. Pressure on the 
system is controlled at the surge 
tank. Incidentally, the pressure es- 
tablished at this point usually deter- 
mines pressure conditions back 
through the re-absorber, all the in- 
termediate equipment “floating” on 
the surge tank pressure. 

The choice of the most satisfac- 
tory still operating pressure is a 
compromise between two conflicting 
effects: high pressure is desirable 
from the point of view of minimizing 
surge tank vapors, but tends to in- 
crease process steam consumption. 
The maximum available heating tem- 
perature also affects the choice of 
operating pressure since less process 
steam will be required at high tem- 
peratures than at low. In plants 
where 150 to 200 psig. heating steam 
is available, stills are generally op- 
erated between 40 and 55 psig. High- 
er boiler pressures make economical 
somewhat higher still pressures, and 
furnace heating (450° and higher) 
permits operation as high as 70 to 90 
psig. without excessive steam con- 
sumption. Since the war there has 
been a considerable trend toward 
higher still pressures and, as a result, 
toward higher boiler pressures. Gaso- 
line plant boilers operating at 300 
psig. and higher are no longer un- 
common, 


Two-Stage Distillation 


Multi-stage distillation prevents the 
evolution of large quantities of surge 
tank vapors by making possible a 
much higher surge tank operating 
pressure than is feasible in the con- 


ventional system. This is accom- 
plished with no increase in utilities 
for a given oil throughput. A two- 
stage distillation system is shown in 
Fig. 19, the main outlines of which 
are as follows: 


Rich oil from the absorption sys- 
tem and oil heat exchangers is pre- 
heated and fed into a high pressure 
still, a tower which is similar to a 
conventional still except for its high 
pressure design. The tower makes a 
“sloppy” cut (one in which many 
components are common to both the 
bottoms and tops), removing over- 
head most of the lightest hydrocar- 
bon components, but leaving a suf- 
ficient amount of light components in 
the bottoms to enable the tower to 
operate with little if any process 
steam. The partially stripped rich 
oil bottoms are then distilled in a 
conventional low pressure still, the 
operation of which differs from the 
conventional only in that its over- 
head is less volatile than usual and 
is totally condensed. The low pres- 
sure still tops are then pumped into 
the high pressure still overhead, pref- 
erably ahead of the final condenser 
in order to promote condensation in 
the latter. 


An alternative scheme is to take a 
sharp cut in the H. P. still, taking vir- 
tually all propane overhead. If this 
is done, the L.P. still overhead may 
be charged directly to the debutanizer 
column to be fractionated into bu- 
tane and gasoline. This has the dis- 
advantage, however, that the L.P. 
still overhead is no longer available 
to promote condensation in the final 
condenser, and more surge tank va- 
pors will be evolved at any given 
H.P. still operating pressure. 

The advantages of multi-stage dis- 


Fig. 19—Two-stage distillation 


tillation are evident. 


The surge tank 
operates at a pressure only slightly 
less than that of the H.P. still and 


consequently a_ relatively small 
amount of surge tank vapors will be 
evolved. Process steam consumption 
is low and the equivalent of high 
pressure single still operation is ob- 
tained without the corresponding in- 
crease in utilities. 

Surge tank vapors may be dis- 
posed of in several different ways: 


(1) They may be compressed di- 
rectly to the de-ethanizer, main ab- 
sorber, or re-absorber. Note that high 
pressure still operation reduces the 
horsepower required for this recom- 
pression. This is accomplished by a 
reduction in volume of vapor and also 
by a decrease in compression ratio. 
Note also that if wet gas to the 
plant is being compressed to the 
main absorber, the recompressor may 
be dispensed with by recycling surge 
tank vapors to the main compressors. 
This, of course, means reprocessing 
these vapors in the main absorber, 
but the recycling that occurs with- 
in the absorption and distillation sys- 
tem because of this mode of opera- 
tion will be small provided the va- 
pors are relatively dry (light). This 
will be the case when the surge tank 
operates at high pressure. 


(2) The recompressor may be elim- 
inated by operating the re-absorber at 
a pressure lower than that of the 
surge tank, and recycling surge tank 
vapors to the re-absorber. This ar- 
rangement necessitates a rich oil 
pump between the re-absorber and 
still. 

Controls 


Several methods are available by 
which the pressure of the L.P. still 
may be controlled. One of them is 
shown in Fig.°19 and is applicable 
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because the overhead is totally con- 
densed. A _ pressure controller is 
shown maintaining constant tower 
pressure by throttling the overhead 
liquid product line. With this ar- 
rangement the reflux accumulator 
runs full and the condenser partial- 
ly flooded. The throttling action of 
the pressure controller varies the 
amount of exposed condensing sur- 
face which, in turn, varies the con- 
densate temperature and tower pres- 
sure. 

For example, suppose the pressure 
of the L. P. still should rise for some 
reason. The pressure controller will 
immediately release more overhead 
product to the H.P. still overhead. 


Since the reflux rate remains con- 
stant meanwhile, this will cause a 
drop in liquid level in the L.P. still 
condenser, exposing more condensing 
surface. Since the hydrocarbon flow 
through this condenser has _ not 
changed, an increase in available sur- 
face will lower the temperature and 
vapor pressure of the condensed ma- 
terial, thereby lowering tower pres- 
sure. This type of control is satis- 
factory for all towers whose over- 
head is totally condensed, but is ap- 
plicable only to such towers since 
any small amount of uncondensibles 
in the overhead will spoil the con- 
trol. 

Another type of control which is 
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Fig. 20-a—L.P. still pressure control by throttling condenser water 

























































on TO H. P. STILL 
PRIMARY CONDENSER 
TRC 
FROM H. P. STILL 
REFLUX PUMP 
_—s 
” Ww 
” Peay 2 
% 1 ! 4 
= t ' = 
~ = Sh } TO RAW GASOLINE 
a = 
= 3 ¥ ! SURGE o 
C- —— = = by | x 
| 
| ' 
! 
ie uc uc HEATING 
; ACCUMULATR 0) rm 
! 
| LEAN 
| On WATER 
j PROCESS 
| STEAM 
' PARTIALLY STRIPPED ‘one 
ICH 
seneciannieninpetnaiel a a ieaiad to 
PROCESS 
RICH Olt STEAM 








Fig. 20-b—L.P. still pressure control by throttling process steam to H.P. still 


532 


applicable to this and other towers 
with totally condensed overhead is 
to have the pressure controller 
throttle water to the condenser (Fig. 
20a). This type of control is more 
sensitive than the one _ described 
above but has one disadvantage: at 
low throughputs, the water side of 
the condenser may run quite hot; 
this may tend to scale up the con- 
denser tubes. Many successful in- 
stallations of this type are in serv- 
ice, however. 

A second alternative control meth- 
od, applicable only to this’ particular 
problem, is to control the L.P. still 
operating pressure by throttling 
process steam to the high pressure 
still (Fig. 20b). This scheme is 
founded on the fact that the amount 
of stripping performed in the base 
of the H.P. still determines the va- 
por pressure of the L.P. still over- 
head. It is not applicable, however, 
where very little H.P. still process 
steam is required. 

Note that in Fig. 19 no water 
drawoff is shown on the H.P. still. 
The reason for this is that so little 
(if any) process steam is likely to 
be used in this tower that all the 
steam is likely to pass overhead and 
be condensed in the condensers. This 
point must, however, be checked in 
every case to make certain that 
there is no possibility of internal 
condensation. 


Operating Pressure 

Operating conditions in the two 
stills are governed by the following 
considerations. Very high pressure 
operation of the H.P. still is advan- 
tageous in that it reduces surge 
tank vapors, but has the disadvan- 
tage that: 

(1) It requires heavy equipment, a 
particularly important point with re- 
gard to the surge tank which is al- 
ways a large vessel. 

(2) It may result in considerable 
process steam being required. 

(3) Since the re-absorber usually 
floats on the still pressure, less pres- 
sure drop will be available between 
the main absorber and re-absorber 
with which to flash out the undesir- 
able components, methane and 
ethane. Of course, this point doesn’t 
apply if the re-absorber runs at a 
pressure lower than that of the H. P. 
still, a mode of operation which was 
mentioned previously. In many cases 
it will be desirable to flash the rich 
oil by the application of heat as well 
as pressure drop. 

Such an arrangement is shown in 
Fig. 21, which shows the manner in 
which oil may be flashed between the 
main absorber and re-absorber. First, 
rich oil is flashed cold by lowering 
its pressure; then it is heated by 
passing it through part of the oil 
heat exchangers and is reflashed at 
a slightly lower pressure but at 4 
much higher temperature. The re- 
sulting hot vapors must be cooled 
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and partially condensed before enter- 
ing the re-absorber. If the flash tem- 
perature is properly chosen, rich oil 
to the H.P. still will have about the 
same composition as would the pres- 
sure-fiashed rich oil to the still of 
the conventional absorption-distilla- 
tion system. Re-absorber oil circula- 
tion will also be about the same. 

The proper high pressure still 
operating pressure must be a com- 
promise between the various points 
listed above, high enough to keep 
surge tank vapors down to a reason- 
able amount, but low enough to pre- 
vent points (1), (2), and (3) from be- 
coming serious. The greater is the 
light hydrocarbon content of the rich 
oil, the higher may the operating 
pressure of the still be set without 
resorting to an exorbitant amount of 
process steam. Operating pressures 
between 100 and 200 psig. with 130° 
to 170° reflux are typical. 

It is desirable to minimize steam 
consumption in the low pressure still 
by operating it at a pressure some- 
what lower than is usual in conven- 
tional stills. This pressure depends, 
of course, on how the H. P. still is 
operated. Increasing reflux to the 
latter will provide a sharper separa- 
tion and will permit a lowering of the 
operating pressure of the L.P. still. 
Operating pressures between 10 and 
40 psig. are usual for the latter. By 
proper design, less utilities should be 
required for the two-stage system 
than for a low pressure single still 
system. 

Multi-stage distillation is not limit- 
ed to two stages. If conditions war- 
rant it, three or even four stills might 
be employed. However, it is unlikely 
that more than two stills would ever 
be justified unless ethane were to be- 
come a key product. 


Method of Calculation 


The high pressure still separation 
is very difficult to calculate with any 
high order of accuracy. This is true 
because there may be as many as 
five or six distributed components 
common to both the tops and bot- 
toms. Any type of tray-by-tray cal- 
culation. would be endlessly tedious 
unless some short cut method were 
available to give the approximate 
component distribution and reflux 
rate. Such a method follows. It is 
admittedly an approximation only, 
but should be thoroughly satisfac- 
tory for preliminary estimates and 
it offers a basis from which to con- 
tir with more elaborate fraction- 
a methods. Fortunately, great ac- 
c y is not necessary in the cal- 
Cc ion of multi-stage distillation 
S) ms. Such systems are extremely 
'-cble and a variety of separations 
l ie H. P. still may be made by 
vVo'ying operating conditions in the 
t stills, 

s pointed out by Hengstebeck(1), 

omponent distribution of a “‘slop- 
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py” cut may be approximated by the 

relation log (d/w) = ca 

where: d is mols of any component 
in tops. 

w is mols of same component 
in bottoms. 

c is a constant for all com- 
ponents in a given separa- 
tion. 

cx is the relative volatility of 
the component with respect 
to some reference compo- 
nent. 


Since log (d/w) varies linearly 
with a, a straight line on a semi- 
log plot of d/w vs. « will give an 
approximate distribution between 
tops and bottoms of all components. 
By trial-and-error a line may be 
located such that the component dis- 
tribution gives desirable operating 
conditions throughout the _ two-still 
system: proper H. P. still reflux and 
bottom conditions, and a satisfactory 
L.P. still operating pressure. 


Since the H.P. still separation is 
“sloppy” relative to the number of 
trays ordinarily employed, it may be 
assumed that the H.P. still operates 
practically at “minimum” reflux (as 
if it contained an infinite number of 
trays). Consequently, a minimum re- 
flux method will be used to obtain 
the reflux rate. The most convenient 
method for this purpose is that of Un- 
derwood,(2) which is based on con- 
stant relative volatilities and con- 
stant molal overflow above and be- 
low the feed point. A convenient ap- 
proach to the problem is to regard 
the still feed as consisting of three 
components: tops, absorbed compo- 
nents in the bottoms, and absorption 
oil. Average K’s and «’s for these 
three “components” will be computed 
and inserted in the Underwood equa- 
tions. 


At first glance the above procedure 
might seem so approximate as to be 
completely untrustworthy. Some re- 
flection will indicate, however, that 
the purpose of the H.P. still is not 
to produce a particular split between 
certain components, but is to divide 
the feed into two mixtures with cer- 


tain average vapor pressures. The 
Underwood method, applied as above, 
handles the problem from this point 
of view and will consequently give 
a satisfactory result. This procedure 
will be demonstrated in a sample 
calculation. 

The low pressure still should be 
designed in approximately the same 
way as a conventional still. Except 
that its overhead product is smaller 
in quantity and lower in volatility 
than is usual, it operates in the usual 
fashion. Therefore, the following dis- 
cussion of ordinary absorption oil 
stills applies equally to the calcula- 
tion of this low pressure still. 

Absorption oil stills are essentially 
fractionators separating between the 
lightest components of absorption oil 
and the heaviest of natural gasoline. 
There is sufficient overlap (some 
components common to both the oil 
and absorbed material) that the re- 
flux ratio will be relatively low. Any 
attempt, however, to compute the 
ordinary still’s operation by means 
of the usual fractionator techniques 
runs into the following difficulties: 


(1) Nothing is known about the 
comparative amounts of components 
in the absorption oil. 

(2) Usually nothing is known about 
the comparative amounts of heaviest 
components in the absorbed material. 
These are usually merely specified 
as hexane or heptane and heavier 
with perhaps some brief information 
concerning their gravity, initial boil- 
ing point, and endpoint. 

(3) It is not generally known how 
much of the heavy absorbed compo- 
nents may be left in the absorption 
oil without seriously impairing ab- 
sorber performance. 

Because of these difficulties, the 
most satisfactory design is one based 
on operating data from existing in- 
stallations. Lacking such data, ab- 
sorption oil stills may be computed by 
a rule-of-thumb procedure based on 
the following observations: 

(1) Process steam consumption is 
only moderately affected by the ab- 
sorbed components in the rich oil, 
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and is mainly dependent on the quan- 
tity of absorption oil, operating pres- 
sure, and the average temperature of 
the stripping (bottom) section of the 
still. 

(2) Required reflux is mainly de- 
pendent on the quantity of absorbed 
components present and is affected 
indirectly by the oil circulation, tem- 
perature, and pressure only insofar 
as it is slightly affected by process 
steam consumption; ie. some reflux 
will be employed merely to condense 
steam internally, without contributing 
anything to the separation itself. 


In stills operating at about 50 psig. 
with 150 psig. boiler pressure (about 
350° in the stripping section), a 
steam rate of 0.15 lb. of steam per 
gallon of absorption oil may be as- 
sumed. 


The amount of reflux required for 
the separation, regardless of operat- 
ing conditions, may be assumed to be 
150% of the net overhead. The 
amount of steam condensed internally 
must then be computed and sufficient 
external reflux added to perform this 
condensation. 


Top tower temperature and reflux 
temperature (if a double condensing 
arrangement is used) cannot be com- 
puted, because an accurate dewpoint 
calculation depends upon a knowledge 
of the heaviest ends. The only thing 
to do, therefore, is to assume both of 
these temperatures, and compute 
overhead steam and reflux condenser 
load accordingly. 


Inaccuracies in the choice of those 
temperatures will not seriously affect 
the sizing of the primary condenser 
since the temperature approach in the 
latter will be very large in any case, 
and the heat load is mainly depend- 
ent on the reflux quantity. With 50 
psig. operation, reflux will usually 
condense at about 170° and the top 
tray will run at about 220°. 


These temperatures may be ad- 
justed for somewhat different oper- 
ating pressures by determining the 
temperatures at which the K’s of 
some fairly heavy component, hexane 
for example, will be the same as at 
the above reference conditions. Re- 
flux composition may be obtained ap- 
proximately by conducting a dew 
point calculation on the net overhead 
at the assumed reflux temperature. 
This calculation will have no signi- 
ficance, however, with respect to 
checking the assumed reflux tem- 
perature. 

Note: ordinarily in a two-stage sys- 
tem, the L.P. still condenser duty 
will be relatively low and a single 
condenser arrangement will usually 
be satisfactory. With a single con- 
denser, reflux temperature is defi- 
nitely known although the top tray 
temperature remains in doubt for 
reasons discussed above. 

Whether or not a heater at the 
base of the still is required may be 
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Fig. 22—Method of estimating still 
process steam 


determined by conducting a heat bal- 
ance around the still.. First the heat 
balance is performed assuming no 
heater is necessary and the tempera- 
ture drop from the feed to the bottom 
determined. If this drop is excessive, 
say more than 20 or 30°, a heater 
should be employed. The heater load, 
if required, is then determined by a 
heat balance around the tower based 
on the assumption that lean oil leaves 
at the base at the maximum tempera- 
ture practically obtainable (usually 
about 20° below the saturation tem- 
perature corresponding to the boiler 
pressure). 


The only remaining design problem 
is the manner in which process steam 
consumption Varies with still operat- 
ing conditions. As was mentioned 
previously, the steam quantity may 
be reduced by lowering tower pres- 
sure or raising the average stripping 
temperature. Unfortunately, however- 
the exact nature of this variation 
cannot be computed. Instead, the 
steam rate must be roughly computed 
and judgment applied to arrive at 
a design figure. 


It may be assumed that proper 
stripping in all absorption stills re- 
quires an approximately constant 
stripping factor, S= KV/L, where 
V and L are effective vapor and 
liquid loads in the stripping section, 
and K is the equilibrium constant of 
some key component. Presumably 
a certain fixed percent of the latter 
must be stripped from the oil in 
order to assure proper absorber per- 
formance. Hexane will be assumed 
to be a typical key component. It is 
improper to assume that the ratio 
V/L is given by mols steam per mol 
lean oil, since light hydrocarbon 
vapors also perform a considerable 
amount of stripping. Therefore, re- 
writing the definition’ of the strip- 





ping factor to include light hydro- 
carbon liquid and vapor: 
S=K(V,+V,)/(L,+L,) .... (29) 
or: V,=S(L,+L,)/K-—V, (292) 
where: S_ is the stripping factor 
L, is mols lean oil 
V, is mols steam 
K is the equilibrium con- 
stant of the key compo- 
nent at average stripping 
section conditions 
L, is effective light hydro- 
carbon liquid load in the 
stripping section 
V, is the effective light hy- 
drocarbon vapor load in 
the stripping section 
Assuming 8S, L,, L,, and V, are all 
constant, Equation (29a) reduces to 
V,—c/K—V,, where c is a constant. 


This relation is shown as a straight 
line A in Fig. 22, which is a plot 
of V, vs. 1/K. Line A has been 
drawn through some known refer- 
ence point, p, such as the value that 
was mentioned previously: 0.15 Ibs. 
steam per gal. of lean oil at 350° 
and 50 psig. Also shown in Fig. 22 
is line B, corresponding to the rela- 
tion, V,=c’/K. This would be the 
proper relation if light hydrocarbon 
vapors performed no stripping. The 
actual variation of V, with 1/K will 
lie somewhere between lines A and B 
as indicated by curve C. 

This is true because the light 
vapors, V,, become progressively less 
effective at lower steam rates. Or to 
put it differently, a molal stoichio- 
metric stripping diagram will show 
increasing curvature of the equili- 
brium curve at low steam rates, an 
effect which cancels the effectiveness 
of light hydrocarbon stripping va- 
pors. (See the second article of this 
series for the construction of such 
a diagram). 

The exact location of curve C can 
be determined only by experimenta- 
tion with an existing installation. 
Therefore the procedure is to com- 
pute the steam consumption given by 
V,=c'/K (line B) and apply proper 
judgment in correcting the result, 
Note that relative to point, p, an in- 
crease in 1/K increases steam con- 
sumption beyond that indicated by 
the above relation. Since K is ap- 
proximately inversely proportional to 
pressure, this corresponds to the fact 
that an increase in still operating 
pressure brings about a proportional- 
ly greater increase in steam con- 
sumption. 

Another “judgment factor” should 
be applied to account for the volatili- 
ty of the overhead. If the overhead 
product’s volatility is low, as is the 
case in the low pressure still of 4 
two-stage system, more steam will 
be required than would be anticipated 
from the operating conditions. 


References 
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eS ae cad dhe following pages peter sich. 
written reports and reviews of some of the more important 
and interesting papers presented at the recent Division 
of Refining meeting of the American Petroleum Institute in 
Houston, April 4-7. We regret that space limitations 
prevent publication of the complete papers, but single 
copies can be obtained from A.P.I., 50 West 50th St., 


New York 20. 


ORGANIZING PLANT MAINTENANCE 


OW modern techniques of business and industry are 

being applied in some refineries to reduce the cost 
of maintenance work and the amount of operating down- 
time, was described at the session of the API Refining 
Division in Houston devoted to Management of Refinery 
Maintenance. 

Maintenance has been the neglected stepchild among 
refinery management problems, Elliott B. McConnell, 
vice president of Manufacturing, Standard Oil Co. (Ohio), 
presiding officer, stated in opening the session. How- 
ever, the high capital costs of modern refining units 
today make each hour of non-operating downtime saved 
well worth the effort in planning and supervision, he 
said. 

To underscore the importance of the maintenance 
problem to plant supervisors and managers, Mr. McCon- 
nell said that the total maintenance cost in U. S. re- 
fineries today is close to $500,000,000 annually. In his 
own company’s refineries he said that it required the 
services of about half the employees to keep the plants 


running. Properly administered maintenance requires 
the highly co-ordinated use of men, methods and tools, 
he brought out. 

Four methods for the scientific approach to the man- 
agement of refinery maintenance were given in the four 
papers presented at the meeting: 


1—Use of modern machine accounting as a guide in 
controlling maintenance costs. 

2—Use of daily work schedules, guided by longer-range 
surveys, to secure more efficient use of man-hours of 
labor. 


3—Establishing preventive maintenance programs to 
anticipate and ward off Gowntime for repairs and re- 
placements of equipment. 


4-—More efficient layout of physical maintenance fa- 
cilities in refineries to reduce maintenance cost and 
downtime for operating units. 

The four papers devoted to the above subjects are 
reviewed below: 





Accounting System Shows up Leaks call 


In Maintenance Expenditures 


The machines do most of the cleri- 
work automatically, making 
available in a matter of minutes in- 
formation which, under the former 
manual system, would have taken 
days to report, with the possibility of 
human errors always present. The 
information 
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control of mainte- 
ance costs, the same as for any 
industrial operation, involves 
il planning to meet specific ob- 
‘eS, execution according to plan, 
requent comparisons to gauge 
success of the resulting per- 
ance, said R. S. Stewart, Stand- 
Oil Co. (Ohio), in introducing 
liscussion of this phase of the 
ect. 
his paper “Control of Mainte- 
ce Costs”, of which H. A. Gustaf- 
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son of the same company was co- 
author, he described the machine ac- 
counting procedure used by this 
company. Automatic business ma- 
chines were installed to gather, as- 
similate and report basic maintenance 
statistics. The machines translate 
alphabetical and numerical data up- 
on small punched cards, segregate 
these data that are desired, make 
calculations upon them, and print in 
report form the resulting informa- 
tion. 


includes data on man- 
hours of labor, by crafts and by op- 
erations, and the details for all ma- 
terials. From the data the follow- 
ing types of control reports are 
quickly available, as illustrations: 
1—Labor and materials for main- 
taining and operating every produc- 
ing and service unit in the refinery, 
and also the expenses accrued by 
each refinery account. 
2—Expenditures of labor and ma- 
terial, further subdivided by type of 
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equipment, period of time, and 
amounts of material used. 

3—Labor expenditures tabulated by 
individual jobs, crafts involved, man- 
hours, individual pieces of equipment, 
and amounts of overtime. 

Before making use of the machines, 
several changes in the company’s ac- 
counting procedure were necessary. 
The first involved re-classifying and 
numbering chargeable accounts in 
each refinery, including the refinery 
producing units, operation expense 
accounts, general expense, overhead 
accounts, service units and so on. The 
desired subdivisions for further cost 
analysis were also determined. 


Uniform Procedure Used 


The procedure for obtaining main- 
tenance information is uniform in all 
company refineries. A work-order 
system forms the basis. The use of 
any labor or. material requires a 
written request, which is made on 
prepared forms. Each request has 
three important elements; (1) an 
identifying number, (2) detailed de- 
scription of the job requested, (3) 
signature of an authorized requester. 

The written requests are forward- 
ed to a central maintenance depart- 
ment office, where they are reviewed, 
and the materials, crafts and man- 
hours necessary for the task are 
estimated. On large jobs field en- 
gineers assist in this step. Provision 
for the work is made in the plant 
man-hour schedule. One copy of the 
request is sent to the accounting 
office as notice that labor and ma- 
terial costs will be charged to it. 

Workers’ tickets and data on re- 
quisition of material and equipment 
are forwarded every day to the ac- 
counting office for daily tabulation 
and recording. When the work is 
completed the accounting office is 
notified. Labor and material costs 
for the specific task are accumulated 
at desired periodic intervals, and 
tabulated and become the. basis for 
numerous control reports. 

Among examples of the control re- 
ports and their use, each month the 
costs for each refinery account and 
subdivision are totaled. “These 
amounts are compared with previ- 
ous months and with the average of 
months in previous years. These re- 
ports are issued to department su- 
perintendents and foremen. They 
bring to attention individual in- 
stances where costs are too high, and 
the cause can then be determined and 
the necessary remedy provided. 

A second report, of value to plant 
managers, assistant managers, and 
mechanical superintendents, involves 
the mechanical man-hours used. 
These are shown for each operating 
unit and a further breakdown is 
made for each craft. This report 
is of value in comparing maintenance 
costs and time spent on individual 
units and processes. It helps to de- 
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termine the work load by areas of 
the plant. 

Another report distributes for the 
refinery division the total man-hours 
spent for each division by emergency, 
rush, routine or shutdown work or- 
ders. This check restrains emerg- 
ency and rush orders. Chronic of- 
fense may indicate inadequate pre- 
ventive maintenance, improper equip- 
ment, or poorly trained mechanics. 


A detailed labor and material re- 
port is supplied periodically on unit 
shutdowns which aids greatly in pre- 
paring schedules for the next shut- 
down. As a further aid to control- 
ling maintenance, a monthly incom- 
plete work-order listing is made. 
This shows at a glance whether work 
is accumulating or whether the back- 
log is only normal. Blanket work- 
order costs are reviewed periodically 
and large amounts which are out of 
line with normal experience are in- 
vestigated in detail. 


Reports on costs of maintaining 
and operating specific pieces of 
equipment are especially helpful in 
making repair and replacement de- 
cisions. Excessive costs may indi- 
cate improper maintenance, applica- 
tion or design in the individual in- 
stance. 


The automatic business machine 
installations used in Standard Oil Co. 
of Ohio refineries were supplied by 


— 


the International Business Machine 
Co. This concern also supplies the 
work-order forms, job tickets anq 
material-requisition cards used in the 
installations. The machines are rent- 
ed on a monthly basis. The reital 
cost varies from $722 per month for 
the refinery with 17,000 b/d crude 
throughput to $1015 for the 40,000 
b/d crude throughput plant. In the 
former case the clerical personne! re- 
quired is four, in the latter case six. 
The company has made no material 
change in its total clerical force 
since the installation of the machines, 
the same personnel now preparing 
many additional reports for company 
and governmental use. 


In presenting the paper Mr. Stew- 
art emphasized that discretion must 
be exercised in making the selection 
of the information put into the 
punched cards used in the machines. 
Only the information put into the 
cards can emerge in the final reports, 
he said, and it is important to make 
sure, both that needed data is in- 
cluded, and that superfluous informa- 
tion is omitted. In the discussion on 
the paper this point was also brought 
up. One refiner also advised a pre- 
liminary educational program before 
the machines were installed to better 
fit the plant foremen to supply the 
desired information to be incorpor- 
ated in the business machine cards. 





Daily Maintenance Work Schedules 
Expedite Jobs, Prevent Delays 


DAILY work-scheduling proced- 
ure including maintenance jobs, 
as used in the Port Arthur refinery 


.of The Texas Co., was described at 


the session on “Management of Re- 
finery Maintenance” in a paper pre- 
pared by H. H. Linnell of the Port 
Arthur works. 


The daily scheduling in general 
requires that all maintenance work 
that must be done the following day 
be listed, that the number of men re- 
quired be balanced with the number 
available, and that the supervisors be 
informed in time to allow them to de- 
velop any detailed knowledge of the 
work they need and to select and in- 
struct their men. 

The procedure also allows the su- 
pervisors time to arrange for ma- 
terial, tools and equipment deliveries 
in advance of the time the men re- 
port to the job. Consequently, each 
workman is equipped with the neces- 
sary information, material and tools 
to start each day’s job without de- 
lay. 

The system which was started 20 
years ago is essentially the same to- 
day. It is used for scheduling all 
turnarounds of process, units, all con- 


struction, all routine maintenance and 
any other work performed by com- 
pany construction and maintenance 
labor—with certain exceptions. The 
exceptions apply to work performed 
in the shops and by some permanent- 
ly assigned employees, 

The daily scheduling procedure 
may be divided into three steps: 

1—The estimates of the next day’s 
manpower requirements made up or 
assembled by each area engineer. (The 
Port Arthur plant is divided into 
three areas for administrative work.) 

2—The balancing of such require- 
ments with the forces available for 
performing the work by the schedule 
engineer. 

3—The assignment and instruction 
of gang leaders and workmen by su- 
pervisors of each department in the 
construction and maintenance divi- 
sion responsible for carrying out the 
scheduled work. 

The day-to-day work scheduling in 
the Port Arthur refinery is guided 
by regular annual, semi-annual, 
monthly and weekly surveys of the 
refinery’s man power requirements. 
The annual forecast, made for budg- 
eting expenditures, gives the long- 
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range picture of the construction and 
maintenance work planned for the 
year, as Well as the overall manpower 
needed to accomplish it. The fore- 
cast is based on the refinery produc- 
tion schedule, which outlines what 
equipment will operate, and over 
what periods of time and on the 
anticipated major investment work 
to be undertaken. 

The semi-annual labor forecast is 
prepared quarterly and covers an 
estimate of the labor requirements 
for the next two quarters. The num- 
ber of employees from each craft 
needed daily is estimated under the 
following classification: 

1—Overhead and supervision. 

2—-Maintenance: (a) routine, (b) 
miscellaneous, (c) other maintenance. 

3—Inspection and testing of proc- 
ess units. 

4—-Construction and major expense 
items. 


What Maintenance Includes 


Routine maintenance includes run- 
ning repairs and preventive mainte- 
nance that requires fixed numbers 
of men on the same assignments day 
after day, the year around. 

Miscellaneous maintenance covers 
shops and some field labor used on 
such work as manufacture or recov- 
ery of material, operation of trucks, 
etc., on which the same relative num- 
ber of men is used daily. 

Other maintenance includes labor 
used on painting, cleaning, and re- 
pairs to exchangers and tankage; re- 
pairs to pumps, lines and other equip- 
ment, and other repair work not 
handled by the routine repair crews. 

Labor requirements for routine and 
miscellaneous maintenance, turn- 
arounds of process units, construc- 
tion, and some major expense items, 
as well as supervision can be fore- 
cast fairly accurately. Past experi- 
ence governs the estimates for re- 
quirements for other maintenance. 
The demand for maintenance labor 
is kept as uniform as_ possible 
throughout the year by careful tim- 
ing of unit shutdowns, and by fit- 
ting the construction and major ex- 
bense work into the general work 
planning. 

Stability of plant construction and 
maintenance forces is also obtained 
by the use of contractors’ forces on 
major replacement and new invest- 
ment items wherever such work can- 
not be fitted into the program of 
work to be performed by company 
workmen. 

The monthly labor forecasts fur- 
nish a detailed picture of the work to 
De carried out in the coming month. 
‘his enables revisions to be made 
‘in the longer forecasts because of un- 

‘nticipated changes in operating re- 
{uirements, the need for cleaning or 
repair of units that could not be 
foreseen or definitely fixed in the 
onger range planning, because of 
‘inaccurate estimates of time required 
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to perform scheduled jobs, or because 
of emergencies or other factors that 
disrupt long-range planning. 

In making up the monthly work 
schedule, each refinery department 
submits an estimate of the man- 
hours for each craft it will need in 
maintenance work. The total is bal- 
anced with available manpower in 
a monthly meeting of the plant su- 
perintendent and department heads. 
Minor differences in labor demand 
and supply are left for the daily 
scheduling. 

The weekly forecast supplements 
the daily schedule by providing a 
labor balance made about the middle 
of each week by the schedule engi- 
neer. Estimates of the man-hours 
required by crafts are made, and of 
the average available daily labor sup- 
ply. The week’s work is then ad- 
justed to the number of men avail- 
able by deferring less urgently need- 
ed work, or by advancing work orig- 
inally scheduled to be done later. If 
necessary, priority is assigned the 
various jobs from the standpoint of 
production requirements. 

It has been brought out earlier 
that maintenance forces required for 
turnarounds are scheduled under the 
plant’s daily work schedule system. 
The long-range planning for the turn- 
around work usually starts when the 


six months’ labor forecasts are pre- 
pared. A six months’ test schedule 
is made up about six weeks before 
the start of each semi-annual sched- 
uling period. This test schedule 
gives the dates fixed for taking each 
unit out of operation and the num- 
ber of days it is expected to be down. 

For high-pressure units the operat- 
ing schedule between inspection is 
rigidly held to a maximum of six 
months. On most other units some 
tolerance is permitted to allow hold- 
ing the general manpower require- 
ments to as uniform a basis as pos- 
sible. Other factors which govern 
the choice of the shutdown date for 
each unit are its general condition, 
necessity for meeting production re- 
quirements and the anticipated time 
for receiving materials needed for 
major replacements or repairs. 

The value of the work scheduling 
system at the Port Arthur refinery, 
as in any oil company plant, it was 
brought out, rests on the active and 
wholehearted co-operation of capable 
supervisors. They must be con- 
stantly alert to see that the work- 
men are correctly informed and in- 
structed, that they are supplied with 
the proper materials and tools, and 
that they are promptly re-assigned 
when delayed by factors beyond their 
control. 





Preventive Maintenance Wards Off 


Failures of Plant Equipment 


ROVED benefits of the preven- 
tive maintenance system installed 
by Esso Standard Oil Co. in its six 
refineries which process about 500,- 
000 b/d of crude were related, at the 
API session on Management of Re- 
finery Maintenance, by R. W. Tryon, 
of the company’s New York offices. 
The system is based on the antici- 
pation of the possible failure of an 
operating unit or a piece of its equip- 
ment, and attempts to alleviate the 
cause and thus prevent or materially 
postpone the actual shutdown. Thus 
the training of operators in the 
proper handling of their equipment, 
training of mechanics in the per- 
formance of their trades, and the ap- 
plication of highly specialized knowl- 
edge in the field of design and main- 
tenance of equipment, all come with- 
in the scope of preventive mainte- 
nance, as included in the Esso pro- 
gram. 

The zone system is employed in 
the company’s maintenance organi- 
zation, the number and size of zones 
in the individual refinery being gov- 
erned by the magnitude of the in- 
vestment to be maintained. Main- 
tenance and construction in each 


zone are supervised by a zone engi- 
neer, who reports to the department 
head of maintenance and construc- 
tion. Each zone is subdivided into 
areas containing several operating 
units. The area engineers reporting 
to the zone engineers are key per- 
sonnel in preventive-maintenance 
matters. They co-ordinate the func- 
tioning of the crafts within their 
area, and they also provide liaison 
between the field problems and serv- 
ice groups, such as the mechanical 
engineering and inspection depart- 
ments. 

The Standard Oil Development Co. 
functions in the preventive mainte- 
nance program by serving as the 
means for exchange of information 
between the refineries and the tech- 
nical groups. In addition, it provides 
central engineering service and spon- 
sors specialized forums dealing with 
metal inspection, pumps, compres- 
sors, welding, corrosion, instruments 
and so on. 

Training programs for operators 
and craft workmen are an import- 
ant part of the Esso Standard pre- 
ventive maintenance system. The 
training of the future operators of 
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new process units is started long 
before construction of the unit is 
completed. Classroom instruction on 
the theory of the process is con- 
ducted by process engineers. Key op- 
erators are sent as observers to an- 
other plant where the process is in 
use. Particular attention is given to 
the details of starting up and shut- 
ting down the equipment. As con- 
struction proceeds, groups of opera- 
tors visit the site to trace the lines 
and circuits of the unit and to fa- 
miliarize themselves with the inte- 
rior of the equipment. 


Also Train Mechanics 


Programs to develop more first- 
class mechanics are a part of pre- 
ventive maintenance in the Esso re- 
fineries. In the case of machinists, 
for example, a dual course of shop 
instruction and classroom study has 
been set up. The course advances 
through four phases from helper to 
machinist second-class, totaling four 
years of shop instruction and over 
200 hours of classroom study. 

The shop program starts with nine 
months’ minimum experience as a 
helper; advances through experience 
on saws, lathes, milling machines 
and, finally, to precise operations on 
specific machinery such as centrifu- 
gal pumps, turbines, gas engines and 
compressors. The study program 
starts with freehand lettering; cov- 
ers necessary phases of mathemat- 
ics; and eventually the figuring of 
gears, lectures on metallurgy and 
descriptions of the design and func- 
tioning of machinery. The study pro- 
gram is given on company time. In- 
structors are made available, out- 
side of regular working hours, to 
those who have difficulty with the 
academic studies. 

Recognizing that many mainte- 
nahce problems with equipment arise 
from its improper lubrication, one 
Esso refinery includes the lubrica- 
tion of equipment, in all except spe- 
cial cases, in its preventive mainte- 
nance schedule. The regular opera- 
tors supply the lubrication service, 
since they are present on the equip- 
ment around the clock, and they are 
especially trained for this work. 


Have Prepared Lubrication Manual 


The first step in this program has 
been the preparation of a lubrication 
manual for each operating unit in 
the refinery. The manual defines the 
responsibility for every lubrication 
requirement on the unit as, for ex- 
ample, between the operating per- 
sonnel, machinist department, elec- 
tric department. The mechanical de- 
partments are responsible for the 
proper lubrication of equipment be- 
fore it is released to the operating 
department for operation, after re- 
pairs, or after new installations have 
been made. The manual contains a 
simplified plot plan of the unit show- 
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ing the location of each pump and a 
section on lubricating procedure for 
the unit’s equipment. 

In addition to providing manuals, 
there are also provided the wrenches, 
grease guns, and other toois neces- 
sary for the lubrication work. The 
operators are encouraged to tighten 
packing, stop small flange leaks and 
to do all small jobs to avoid continu- 
ous calling in of mechanics. 

Bearing failures have been reduced 
about 25% under the _ lubrication 
program as a part of preventive 
maintenance and the plan is now be- 
ing extended to cover all pumps and 
machinery in the refinery. 

Esso Standard’s larger refineries 
are equipped with 4000 to 5000 
pumps of both centrifugal and recip- 
rocating types, hence the preventive 
maintenance program has heen in- 
tensively developed for this item of 
equipment. Performance records and 
other pertinent data are kept for 
every pump installed, by a group at- 
tached to the machinist division, 
which also maintains records on all 
other refinery machinery and heat 
exchangers. 


Keep History, Data on Each Pump 


Complete manufacturers’ informa- 
tion on each pump is filed and a 
running history is kept on the re- 
pairs and part replacements. The 
records group issues the storehouse 
orders for pump parts and also spe- 
cifies the number of spare parts to 
be kept on hand for each pump, and 
the storehouse automatically reor- 
ders each part when it is drawn for 
use. 

The pumps in a fixed area are 
assigned to a field machinist, who 
visits all of them daily to check 
packing conditions and noise or bear- 
ing-temperature indications. A memo 
on all repair work is sent to the 
pump. records department. One refin- 
ery circulates a “morning report” 
covering the 24-hour status of pump 
and machinery difficulties through- 
out the refinery. 

The pump records are studied by 
the mechanical engineering depart- 
ment and are the basis for improved 
specifications. New materials and ex- 
perimental changes are constantly 
being tried on pumps in difficult 
service. 

The refinery-loss reduction pro- 
gram at Esso Standard refineries has 
stimulated better maintenance on 
pumps by means of a procedure to 
measure and record pump-gland leak- 
age. Over a 3-year period, average 
gland leakage has been’ reduced 
30%. A newer development, which is 
gaining prestige in preventive main- 
tenance, is the use of mechanical 
seals to eliminate leakage from cen- 
trifugal pumps. So far single me- 
chanical seals are widely used only 
on light products pumps, where the 
elimination of seal oil, packing trou- 





ble and product degradation shows 
an annual payout in excess of 100%. 
The highest pressure and tempera- 
ture where mechanical seals are now 
used are 315 psi gage and 275° F. 
respectively. 


May Check Pumps Every 6 Months 


The plan is now being considered 
of checking the performance of key 
pumps every six months, to indicate 
internal deterioration and to permit 
a scheduled overhaul, if necessary, 
before the pump breaks down. Most 
operating unit pumps are opened for 
inspection during major turnarounds. 
If there is any question about their 
condition, they are sent to the shop 
and rebuilt as required. One of the 
items which is being checked on all 
light-ends centrifugal pumps through 
the Esso Standard refineries is the 
condition of drain connections. 

Esso Standard’s larger refineries 
contain 5000 or more electric motors 
and preventive maintenance is also 
applied intensively to these items. 
Those on operating units are checked 
during general inspection turn- 
arounds. This inspection includes the 
measuring of insulation value of 
feeders and motor windings, check- 
ing of relay settings and of starter 
and lubrication. 

On all large operating units the 
motors are taken to the shop for 
overhauling at intervals from one to 
two years. Windings are washed with 
solvent naphtha, baked and varn- 
ished. In areas where lightning storms 
are prevalent, 25% of all motor fail- 
ures were found to be due to this 
cause, and lightning protection for 
the feeder systems is being extended. 

Most of the turbine drivers are on 
spare pumps. The preventive main- 
tenance program here includes a 
check every four months which in- 
cludes “breaking” couplings, running 
up to speed and establishing the rev- 
olutions per minute at which trip 
mechanism functions. 


Include Compressors in Program 


The use of gas-engine-driven com- 
pressors has developed to the point 
that a systematic preventive main- 
tenance approach is required. One 
refinery, which has 153 units ranging 
from 124 hp. to 800 hp. requires an 
inspection and maintenance force of 
24 machinists and helpers. The over- 
haul schedule is set at 3000 hours 
for the older machines and 10,000 
hours on the modern angle and V- 
type machines. The scheduled over- 
haul includes complete dismantling 
and replacement of necessary parts, 
such as piston rings and valves. All 
units are checked on a 1000-hour 
schedule. Another refinery has an 
engine-test group in the field which 
checks compressor performance on 
a rotating schedule. The work in- 
cludes checking ignition systems, 
taking indicator cards and setting 
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the best schedule on clearance pock- 
ets. 

The maintaining of automotive 
equipment used at the refinery offers 
a good field for preventive mainte- 
nance. A large number of motorized 
units are used such as _ bulldozers, 
cranes and lift trucks. The payout 
for getting supervisors from one job 
to another in quick time justified a 
sizable fleet of automobiles. Trucks 
are often used to move groups of 
workers from one job to another. 
Scheduled preventive maintenance in- 
spection is provided for all automo- 
tive equipment and detailed records 
are kept of all repairs. 

The practice today in Esso Stand- 
ard refineries is to install most pipe 


on overhead supports and to relocate 
piping above ground on a program 
basis. Cathodic protection of buried 
pipe has been found competitive in 
some instances and where used it is 
included in the preventive mainte- 
nance program. 

Reinforced gunite has been found 
to provide a successful method for 
protecting storage tanks from in- 
ternal corrosion, where the tanks 
are not too greatly deteriorated. This 
work is included in the Esso Stand- 
ard general preventive maintenance 
program, as is also the work of in- 
stalling specialized types of lining to 
combat corrosion in the high velocity 
catalyst piping in fluid catalyst 
cracking plants. 





Improved Shop Layout and Tooling 


Help Lower Maintenance Costs 


HE cost of modernizing the phy- 

sical maintenance facilities in the 
average refinery will be returned to 
management in less than five years, 
the API Refining Division meeting 
on Management of Refinery Mainte- 
nance was told. Poor tooling and dis- 
order in arrangement of shops. and 
stores is common, it was stated in a 
paper entitled ‘“Maintenance Shops: 
The Layout and the Tooling’’, pre- 
pared by Ditmas Bromley and Henry 
P. Evans, of C. F. Braun and Co., 
refinery engineers, Alhambra, Cal. 


Process units are fully equipped 
with everything to cut down operat- 
ing labor and to improve their effec- 
tiveness, such as automatic controls, 
fine instrumentation and good build- 
ings, it was pointed out; while the 
maintenance force is required to 
work with makeshift and obsolete 
equipment and with its buildings 
scattered throughout the _ refinery 
property. The reason is that manage- 
ment itself has overlooked the dol- 
lars wasted in maintenance under 
these conditions, it was said. 


The maintenance shops in the usual 
refinery are located in buildings not 
designed to house these facilities and 
scattered throughout the refinery. 
The buildings usually have no 
planned arrangement. When several 
Shops for various crafts are located 
in one building, they are often par- 
titioned off so, in effect, they are 
Scattered buildings. 

_ With almost any routine repair 
job, it is seldom that one craft 
working alone can complete the 
work. Often the whole job, or its 
parts, must go from the unit to 
Cleaning, to the weld shop; thence 
to the machine shop and, finally, 
back to the unit or into storage. 
The handling involved, through the 
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scattering and separating of the 
maintenance shops greatly slows 
down the flow of maintenance work 
and adds to its cost. 


In many instances also, the ma- 
chine tools used in the maintenance 
shops are worn out and obsolete. The 
machinists, mechanics, welders and 
other crafts waste many hours nurs- 
ing such machines along and schem- 
ing up special devices to handle jobs 
far beyond the capacity of the ma- 
chines. 

Based on the dollar value of the 
materials, maintenance uses about 
85% of the stores in the refinery. 
Usually, however, the stores are 
scattered over the plant, in open 
area, in hand-me-down sheds left 
over from construction days, in aban- 
doned units, even in the tank farm. 
And the stores are frequently moved. 


Incoming supplies must be un- 
loaded, sorted, classified and laid 
away in orderly fashion. Later they 
must be found, dug out and delivered 
to the point of use. All this requires 
a great deal of handling and, too fre- 
quently, the handling must be done 
with a few hand trucks and rollers, 
with labor doing the greatest part 
of this work. 

Also vital to efficient maintenance 
are the tools for handling the appa- 
ratus at the operating unit and for 
hauling from unit to shop and back. 
Tools and equipment of this kind 
should include built-in air hoists, 
fork-lift trucks, cranes; trucks and 
trailers and finally good _ roads. 
Where such equipment is found it is 
too frequently obsolete and not of a 
size to accommodate the refinery 
operating equipment used today. 

An illustration was cited to show 
the result of handling maintenance 
work under the above conditions. A 


refinery charging 80,000 b/d _ will 
have some 1200 wage employees of 
whom 600 will be working on main- 
tenance. The cost of this mainte- 
nance labor amounts to $6000 a year 
per man, and the total cost of main- 
tenance labor to this typical plant 
including overhead amounts to con- 
siderably over $3,000,000 per year. 
For an 80,000 b/d refinery each day 
of downtime due to inefficient la- 
bor or other cause cuts net income 
by $60,000 or more. 

In contrast, principles were pre- 
sented to the refiners for the effi- 
cient layout and tooling of the main- 
tenance shops, set-up of stores and 
for the provision of handling and 
mobile equipment, as based on ex- 
perience in construction and main- 
tenance in refineries and other in- 
dustries. 

Bring together, into one central 
area, all the facilities that properly 
belong together: craft shops, head- 
quarters for field crafts, stores, 
cleaning facilities, garages and of- 
fices. Such centralizing reduces and 
simplifies handling, improves super- 
vision and avoids duplication. 

Put into one building all of the 
craft shops, all inside stores and the 
cleaning facilities. Four good rea- 
sons exist for housing all these ac- 
tivities in a central building: (1) Ini- 
tial and maintenance cost is less than 
for several small buildings; (2) A 
single building provides greater flex- 
ibility to meet new needs; (3) Com- 
mon use of handling facilities by all 
activities makes for economy; (4) 
A central building gives closer co- 
ordination among all the activities 
and promotes co-operation among 
the crafts. 


Provide Machines and Tools 


Provide machines wherever possi- 
ble to do the physical work of men, 
and provide plenty of small power 
tools to help a man do all his hand 
work. This principle applies alike to 
laborers, helpers, office workers, 
craftsmen, supervisors, superintend- 
ents. For example, a one-hp. motor 
can do the work of 30 men. For 8 
hours of work the motor costs 10c. 
For the same work the men cost 
$700. 

Tool the operating unit, to provide 
better handling of equipment and 
parts, and better access. Items such 
as column trays, tube _ bundles, 
pumps, valves and so on, which have 
to be handled over and over again 
at a unit, should be handled by 
power hoists, gantries, or by mobile 
equipment such as crane and fork 
lifts. Platforms, stairways and lad- 
ders should be provided to make ac- 
cess easy and to do away with tem- 
porary scaffolding. 

Trucks, tractors, trailers and all 
needed mobile equipment should be 
available to haul men, materials and 
equipment. There should be _ well- 
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Fig. 1—Suggested arrangement for maintenance shop 


built roads to reduce the wear and 
tear on the mobile equipment. 
Above all, flexibility should be pro- 
vided in the arrangement of the 
maintenance facilities. New methods, 
new tools, new processes, changing 
labor relations, changing work load, 
and other conditions must be met by 
re-arrangement of machine tools, by 


expanding the work areas, enlarging 
the central building. This is possible 
only through providing flexibility 
when the original installations are 
made. 

The flow of work in a maintenance 
shop is not so easly planned as in 
a manufacturing shop, but many of 
the ideas of production line flow 


— 


can be used in planning a mainte- 
nance shop. Machine tools in cach 
shop can be arranged for progressive 
flow of the normal work coming to 





the shop. Craft shops that usually | 


work together can be located in the 
same bay, and adjoining each other, 
Fig. 1 is a suggested arrangement 
for the shops. 

All of the light shops are in one 
outside bay of the 3-bay building. In 
the center bay are several of the 
heavy shops with the rest of the 
heavy shops in the remaining out- 
side bay. 


One of the jobs of the stores is to 
deliver material to the shops when 
needed, where needed and with the 
least handling. Thus the inside stores 
used by the heavy shops are located 
in the same bay as those shops. 
Stores used in the light shops go 
in the same bay as those shops. The 
aisles in the shop area continue 
straight on through the stores area. 
Fork lifts and utility trucks use 
these aisles to make quick deliveries 
with ease. For heavy items, the 
bridge cranes can run directly from 
stores to the shops. 





STOPPING 


ORROSION, WHICH COSTS the 

refining industry a staggering 
sum each year, came in for its fair 
Share of discussion during API’s 
Midyear Refining Division meeting 
at Houston. The subjects included 
destruction and damage from attacks 
by hydrogen, stress, and stress cor- 
rosion of expansion joints in cata- 
lytic cracking units, and general pro- 
tection of ground and underground 
refinery equipment by cathodic 
methods. 


Hydrogen Blistering 


A survey by the corrosion subcom- 
mittee to indicate the extent and 
severity of damage from hydrogen 
to refinery equipment formed the 
basis of the paper “Hydrogen Blis- 
tering Reported by Several Oil Com- 
panies,” by M. H. Bartz and C. E. 
Rawlins, Phillips Petroleum Co., 
Bartlesville. Of 13 companies contrib- 
uting information, ten reported blis- 
tered steels in their equipment, two 
had failures, and two said blistering 
had not been a problem. 

There appears general agreement 
that the blisters develop only in 
steels which are corroding and re- 
leasing nascent hydrogen from ac- 
tion of the corrodent. This new-born 
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hydrogen may combine to form mo- 
lecular hydrogen, then harmlessly 
dissolve in the solution or bubble off. 
Some of this atomic hydrogen, how- 
ever, will penetrate and diffuse 
through the corroding steel. If it 
encounters a break or discontinuity 
within the solid metal, it collects on 
this internal surface and one atom 
combines with another to form mo- 
lecular hydrogen. In this state the 
hydrogen is incapable of further dif- 
fusion but, as the process continues, 
the pressure of the trapped gas in- 
creases until it becomes great enough 
to deform and rupture the steel. 


Most of the blisters observed in 
petroleum processing equipment have 
been traced to massive discontinui- 
ties within the steel, these authori- 
ties state. Laminations, large inclu- 
sions, stringers of small inclusions, 
phosphorous segregations, and other 
highly segregated zones are nucle- 
ating points for blisters. It is said 
that even within individual grains 
“disjunctions” or “rifts,” too small 
for microscopic observation, also may 
tear open to form blisters or cracks. 


The same conditions causing blis- 
ters may result in embrittlement, al- 
though information available to the 
authors limits this phenomenon to 
higher strength steels. Hydrogen em- 


brittlement of low alloy carbon steels 
in pressure vessels, piping and struc- 
tural members either has not oc- 
curred or is not a serious problem. 


Hydrogen embrittlement has been 
explained on the basis of hydrogen 
collecting in extremely numerous and 
small disjunctions within the steel. 
As the gas collects and metal defor- 
mation increases, the metal becomes 
highly stressed multiaxially. Metal so 
stressed cannot flow. Consequently a 
superimposed high stress (such as 4 
blow, or during service) will cause 
brittle failure. 


Acid corrosion releasing atomic 
hydrogen appears responsible for 
blistering and embrittlement. Hydro- 
gen sulfide is commonly present in 
many refining operations and is be- 
lieved by the authors to be one of 
the most responsible corrodents; it 
also may act as a promoter in in- 
creasing rate of hydrogen penetra- 
tion. Cyanides also are suspect as 
a “promoter.” 


Controlling Hydrogen Damage 


In the opinion of these authorities [7 


the most effective way to prevent 
or control hydrogen blistering or em- 
brittlement would be to control the 
corrosion. Methods reported as miti- 
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gating the effects include gunite 
linings, to keep the corrodent away 
from the carbon steel shells, instal- 
lation of alloys resisting corrosion 
attack, and the use of stainless steel 
and lead linings. If possible, acid 
corrodents should be neutralized and 
hydrogen sulfide removed before the 
attack commences. 


Pointing out that the steel indus- 
try can help, the authors declare 
that the number of massive lamina- 
tions and large inclusions which nu- 
cleate blisters should be reduced by 
improving the steel. Firebox quality 
killed steels meeting specifications 
similar to ASTM A-201 or 212 
should offer improvement over the 
semi-killed or rimmed steels which 
may be furnished under ASTM 
Standards A-285, A-283 or A-30. 


Hydrogen Embrittlement 


A discussion of the operating lim- 
its for carbon and alloy steels in 
contact with hydrogen at high tem- 
peratures and pressures was pre- 
sented by G. A. Nelson, Shell Devel- 
opment Co., San Francisco, in a 
paper entitled “Hydrogenation-Plant 
Steels.” Many of the important 
chemicals of today’s industrial econ- 
omy require processing in the pres- 
ence of hydrogen at high tempera- 
tures and pressures—such as hydro- 
genation of unsaturated polymers, 
cracked gasolines and light fuel oils; 
production of ammonia, methanol, 


edible oils and alcohols. In future, - 


it may be anticipated that greater 
need for hydrogenation processes 
may arise: Fischer-Tropsch synthesis 
of fuels, hydrodesulfurization of 
crudes and products for sulfur reduc- 
tion and others. 


The damage produced by exposure 
of steels to hot hydrogen consists 
of decarburization and intergranular 
cracking. Even though these cracks 
are so tiny as to be invisible, except 
under the microscope, they are so 
numerous the net effect is a marked 
deterioration of tensile strength, 
yield point and ductility. The general 
condition may be likened to a weak 
piece of cast iron. 

Hydrogen damage at high pres- 
sures is attributed to the ability of 
hydrogen to diffuse into the steel, 
forming methane by reaction with 
the iron carbide present. Methane 
cannot diffuse out of the metal, re- 
sulting in the development of high 
Stresses which ultimately lead to 
cracking at the grain boundaries. 

Hydrogen attack is prevented by 
‘iding such carbide-stabilizing ele- 
ments as manganese, molybdenum, 

iromium, tungsten, vanadium, ti- 

nium and columbium. Elements 
such as nickel and silicon have no 
erfect in preventing interior dam- 

* because they do not form car- 

les. The presence of impurities— 


t 
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i.e., phosphides and sulfides—have a 
tendency to increase susceptibility to 
attack. 

The effect of hot hydrogen on 
steels has been extensively reported 
in the literature, but much of it is 
based on short-term laboratory in- 
vestigations. The late war required 
the oil industry to operate processes 
making materials never before manu- 
factured in quantity. These brought 
with them problems regarding mate- 
rials of construction, corrosion, high- 
temperature oxidation, erosion and 
others, along with the strong proba- 
bility of hydrogen damage. Thus the 
laboratory-to-practice problem was 
intensified. 

It was realized that short-time 
tests were not reliable for accurate 
materials specifications, and there 
was no time for long-term tests. Con- 
sequently, Shell contacted other com- 
panies in diverse fields to learn their 
experiences with hydrogenation units 
under different conditions than its 
own plants. 

Data from technical papers, other 
hydrogenation plants and laboratory 
tests were assembled, along with 
data from the new plants which had 
been built. Assembled in chart form, 
and by means of curves drawn 
through satisfactory operating points, 
a clear picture has been obtained of 
the suitability of various carbon and 
alloy steels for a particular pressure- 
temperature combination. The latest 
set of curves (more than 22 revisions 
of the charts have been made in the 
past six years) are presented in the 
paper, with the explanatory note that 
it is anticipated further revisions 
will ultimately be required. These 
are plotted as temperature vs. the 
pressure due to gaseous hydrogen 
alone. 


Steel Variations 


Variations in the steels as manu- 
factured may have considerable ef- 
fect on the ability of a particular 
steel to withstand hydrogen damage. 
In one case cited, samples from sev- 
eral lines made of schedule 160 steel 
piping showed considerable differ- 
ences in this respect (Table 1). The 
author then warned that, in order 
to build plants to the upper limit of 
carbon steel, safe limits should be 
based on the average quality of ob- 
tainable steels and, in inspecting a 
plant for damage, a number of sam- 
ples should be taken for examination 
rather than only a few. Emphasis 
on carbon steel is especially im- 
portant because, where possible, its 
use is greatly preferable to the al- 
loy steels by reason of the latter’s 
greater cost. 

Hydrogen has been proven capable 
of diffusing through almost any met- 
al. Experiments in hydrogenation re- 
actors indicate that a complete bond 
of hydrogen resistant material to a 
steel is insufficient for protection. It 


TABLE 1—Effect of Hydrogen on Sev- 
eral Samples of Schedule 160 Piping 


Per Cent 

Wall Thickness of Wall 

Size of Pipe (Inches) Affected 
1-in, threaded nipple.... 0.280 0.0 
144-in. schedule 160..... 0.400 8.3 
2%-in, schedule 160..... 0.565 50.0 
6-in. schedule 160 ...... 0.848 35.0 
6-in, schedule 160 ...... 0.873 80.0 





is pointed out, however, that alloy 
liners can be applied by spot or re- 
sistance welding to the shell, drill- 
ing “weep” holes through the shell 
behind each course of liner to per- 
mit escape of hydrogen diffusing 
through the liner. Multi-layered ves- 
sels, without bonding of liner to shell, 
can be used providing weep holes are 
present in the outer steel layers. 


The presence of other corrosives 
complicates the problem. Sulfur, for 
example, will corrode either carbon 
or low chromium steels at tempera- 
tures above 675° F. The rate rises 
with the concentration of sulfur and 
no definite recommendation can be 
made on the amount of alloy re- 
quired to resist the attack. 


In the case of ammonia, nitriding 
begins at temperatures above 850° 
F. and occurs on steels containing 
more than 2% chromium. For pro- 
tection against nitriding, an alloy 
containing 16% Cr, 15% Ni, 3% Si 
and 0.4% C has been reported sat- 
isfactory at 950° F. and 12,000 psi. 
An alloy containing 57% Ni, 12% Cr 
and 1.7% tungsten is understood to 
be satisfactory in converters used 
in the Claude synthesis of ammonia, 
with a life between 2000 and 20,000 
hours, depending on the quality of 
the casting. 


Cathodic Protection 


Cathodic protection of refinery 
equipment is a logical extension of 
a corrosion combatting method used 
extensively in protecting pipelines 
and underground cables. However, 
very few refinery installations exist. 
A report of the successful and eco- 
nomic application of cathodic pro- 
tection in Shell Oil Co.’s Houston re- 
finery was presented by Derk Hol- 
steyn, entitled “Cathodic Protection 
Within an Oil Refinery.” 

The underground network of pipe 
line systems, storage tanks, process- 
ing equipment and structural mem- 
bers forms an intricate arrangement 
which makes installation of cathodic 
protection much more complicated 
than along a pipe line. Also, soil con- 
ditions vary widely due to fills, leaks, 
chemical spills, seepage from sewer 
and sludge pits; moisture content 
may show wide seasonal and loca- 
tional fluctuations. Space for anode 
installation is limited also and must 
be designed, along with the protec- 
tive current source, to assure uni- 
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form current distribution with mini- 
mum cost and operating expense. 
Shell’s experience, according to Mr. 
Holsteyn, indicates that negative po- 
tentials of 0.85 V., measured to a 
copper-copper sulfate electrode, will 
prevent or greatly retard soil corro- 


sion. Currents ranging from 1 to 
10 ma. per sq. ft. of exposed sur- 
face are required, depending on soil 
resistance. Copper oxide _ rectifiers 
served by the refinery 220 and 440 
V. power circuits are used. 

At the present time Shell has 43 
cathodic units in operation, with 
more scheduled for installation. The 
cost per installation has varied from 
$1700 to $2200, depending on size; 
annual operating expense has aver- 
aged $250, including supervision, re- 
pairs and ground-bed renewals. This 
has reduced the average plant pipe 
line system maintenance an aver- 
age of 65 to 75%, based on the 1940- 
1941 maintenance cost; without it, 
it is believed maintenance expense 
might have risen 500% during the 
ensuing eight years. 

Fig. 1 is a cumulative leak record 
of one area in the Houston refinery 
before and after installation of cath- 
odic protection. Beginning in 1940, 
the trend of leak development in the 
unprotected lines is clearly upward 
until late in 1941. Shortly after pro- 
tection commenced the trend leveled 
off, giving nearly six months without 
any leaks. In the following four 
years only one leak was experienced; 


In this connection, discussion from 
the floor brought out that once ca- 
thodic protection is initiated after 
corrosion has already started, a con- 
siderable period intervenes before the 
products of the initial corrosion, 
which may themselves be corrosive, 
are ‘washed out” of the pits and 
“hot spots” by ionic migration into 


the soil. Hence the corroded area 
could easily have been “plugged” 
and prevented from leaking by the 
corrosion products. When they are 
removed later by action of the pro- 
tective current, the leak develops. 
Altered services of piping, such as 
increased pressure, also may cause 
these pits to leak although actually 
the line is sufficiently protected. 


Anode System 


There are various types of anode 
materials, including such metals as 
aluminum and magnesium which are 
used as the source of protective cur- 
rent where cheap electric power is 
not available. The anode may be 
made up of salvaged line pipe, cast- 
iron soil pipe, rails, flywheels, ma- 
chine blocks or manufactured carbon 
or graphite rods. To promote an 
evenly distributed loss of metal over 
the anode area, usually a clean earth 
mixed with dissolved chemicals is 
used as a backfill, or the anode is 
surrounded with coal-coke breeze. 
Carbon and carbonaceous materials 
have an advantage over metallic an- 
odes because the corrosion products 
are largely gaseous and escape with- 
out increasing soil resistance in the 
immediate area of the anode. 

Training of personnel in mainte- 
nance requirements and grounding 
them in fundamentals of the opera- 
tion is particularly necessary. A 
number of demonstrations have been 
developed which show what soil cor- 
rosion is, how it operates, and the 
function of cathodic protection in 
mitigating its effects. These have 
been successfully used in training 
personnel. Maintenance difficulties 
have been reduced by providing in- 
terested parties with standard in- 
structions on construction and main- 
tenance of the installations. 
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Fig. 1—Cumulative leak record for a refinery area, showing effect of installing 
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Expansion Joint Corrosion 


Numerous failures of bellows-iype 
expansion joints in the large-diame- 
ter piping of Fluid catalytic crack- 
ing units were experienced during 
the war, constituting a serious prob- 
lem in keeping these units running 
to meet production schedules. The 
failures, in the bellows, were of three 
distinct types: (1) erosion, or by- 
passing the inter protective sleeve, 


which permitted erosion of the bel- 7 


lows edges; (2) general surface cor- 
rosion and pitting of bellows ele- 
ments, and (3) cracking of bellows 
elements. 


The serious effect on Fluid unit 
service factors prompted Standard 
Oil Development Co. to conduct ex- 
tensive examinations, and the re- 
port of this work was presented by 
H. F. Brown and W. M. Gory! as 
“Corrosion and Stress Factors in 
Piping Expansion-Joint Failures.” 

Several designs differing in the 
number and contour of elements and 
methods of welding were involved. 
All, however, were fabricated of aus- 


. tenitic stainless steel, either AISI No. 


304 or 347. In general, the bellows 
elements were 2.5 to 3 in. wide and 
about 0.050 in. thick. ” 


Investigation of failed fusion- 
welded bellows elements indicated 
either pit- or cell-type corrosion, or 
by disintegration and cracking of the 
element. Some cases of intergranular 
corrosion also were found. The re- 
sistance-welded bellows of Type. 347 
alloy showed failures in the weld, 
ascribed to design. However, exclud- 
ing the corrosion failures, the amount 
of corrosion found did not appear to 
account for the continued failures 
unless high stresses also were pres- 
ent. Lengths of joints after use and 
appearance indicated permanent “set” 
was occurring—overstressing. 


Experimental Tests 


An experimental program was ini- 
tiated of actual testing of these 
joints under simulated loadings and 
movements, together with a mathe- 
matical analysis to determine magni- 
tude and location of design stresses. 
An experimental joint was suitably 
equipped with strain gauges and 
tested under a double cycle of axial 
compression and release over the full 
range of recommended maximum 
movement. Next, it was compressed 
until permanent sets were secured. 
The third test involved strain meas 
urements through the design angle 
of rotation and the final test was 
made of the joint under 25 psi. in- 
ternal pressure while being restrained 
from axial movements. 

From the laboratory investigations, 
backed up by the mathematical 
stress analysis, it was concluded that 


stresses far in excess of the elastic ‘ 


limit of the material occurred whet 
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the expansion joints were subjected 
to movements within the manufac- 


sign formula which states there is 
an optimum relationship for disc 
thickness and width which will per- 
mit the maximum movement for a 
given pressure and allowable stress. 
Using this formula with stainless 
steel to resist corrosion, and design- 
ing for reasonably low stresses, it is 
stated that failures of joints can be 
held to a minimum. 











‘Lype § turers’ ratings. It appeared also that 
ame- the hinged joints were more conser- 
rack- | vatively designed than the axial ex- 
iring pansion type, correlating with service 
>rob- records. 
ning Further consideration of labora- 
The tory and mathematical data resulted 
three in the development of a basic de- 
by- 
eeve, | 

bel- 5 

cor- | 

ele- 17 
llows | 

unit A 
dard 4 
t ex- } NE OF THE MOST IMPOR- 
} re & TANT SESSIONS at the 1949 
d by § Midyear API Refining Division meet- 
yl as ing was devoted to rapid methods of 
s in G analysis, with a total of 14 papers 
s.” presented in continuance of the ses- 
the sions started at the last Annual 
; and Meeting.* The papers presented, ab- 
‘lved. & stracted below, dealt with micro- 
aus- @ techniques permitting analyses of ex- 


I No. tremely small samples, various analy- 


llows ses of cracking catalysts, and deter- 
> and minations of metals and dyes in 
petroleum products. 
ision- Rapid analytical techniques are of 
cated special value because they serve the 
n, or dual purpose of increasing laboratory 
»f the productivity without requiring more 
nular manpower, and permit close following 
e re- of processing in terms of time. The 
e. 347 latter is particularly desirable in de- 


weld, tecting off-quality material early dur- 


<clud- ing processing. 

nount Microanalytical methods are espe- 
sar to cially useful in research, where an 
ilures 


important sample may be very small, 
pres- and no more readily available. For 





e and example, by methods presented at 
, “set” this session and proved by data cor- 
relating with results from conven- 
tional procedures, it is possible to 
determine viscosity and gravity (or 
‘i density) on less than ten drops of 
gen sample, and the equivalent of an 
oo ASTM distillation can be performed 
y= on little more than a quarter ounce 
nathe- of liquid. Spectrographic methods 
nagni- were extensively discussed also. 
resses. 
litably “Some Microphysical Apparatus 
; and | and Methods for Inspection of Pe- 
- axial | troleum Products,” a paper by J. V. 
he full Sommer and G. E. C. Wear, Standard 
imum Oil Development Co., described three 
ressed @ apparatus and procedures developed 
cured. to enable making, on a microscale, 
‘meas: three common inspection tests evalu- 
angle ating petroleum products: density 
t was or specific gravity, viscosity, and 
si. in- Engler (ASTM) distillation. 
rained Density is determined by a capil- 
lary-pycnometer technique, requiring 
‘ations, 
natical F7 * 
od that F The previous papers were abstracted in the 
elastic BP Nov., 1948 issue of PETROLEUM PROCESSING, 
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Rapid Methods of Analysis 


0.03 to 0.05 ml. of sample. This pro- 
cedure may be applied in general to 
liquid petroleum products, with the 
exception of those which are extreme- 
ly volatile or viscous. 


The distillation procedure has been 
developed to give data comparable 
to those obtained by the ASTM naph- 
tha distillation procedure D-86-46 and 
the gas oil method D-158-41. Dis- 
tillation flasks have been designed 
to accommodate a charge of 3, 5 or 
10 ml., depending on the amount of 
sample available. 


Viscosity is determined by means 
of a thermostatically-controlled in- 
clined capillary-tube viscosimeter; 
the volume of sample taken is 0.08 
ml. The angle of inclination is ad- 
justed to give a suitable efflux time, 
depending upon the viscosity range 
of the material being examined. 


Spectrographic Methods 


“Computing Recorder for Infrared 
Spectra,” a paper by R. W. Foreman 
and W. Jackson, Jr., The Standard 
Oil Co. (Ohio), describes a simple 
electrical instrument which substan- 
tially reduces the time required to 
obtain “percent transmission” from 
the single-beam type of recording 
infrared spectrophotometer. This in- 
strument automatically computes the 
ratio of sample-cell transmission to 
blank-cell transmission, and permits 
the conventional potentiometer record- 
er to plot directly percentage trans- 
mission of a sample. 


The apparatus is simple and rugged 
in construction, requiring very little 
operational dexterity. Savings in com- 
puter-time for a spectrum from 2 to 
15 microns amounts to approximately 
four to five man-hours per sample. 


The application of ultraviolet mea- 
surements to the “Determination of 
Oil Content in Petroleum Waxes’”’ 
was presented by W. A. Deitz, S. H. 
Dole and W. Priestly, Jr., Standard 
Oil Development Co. Such data cor- 
relate very well with results from 
the conventional procedure for oil 


content estimations, ASTM D-721-47. 
It is possible to determine oil content 
of an 0.5 g. sample to +0.1% ac- 
curacy in an hour or less. 

The procedure is applicable over 
the entire range 0 to 100% oil, where- 
as the conventional method is not re- 
liable beyond 10%. A separate cor- 
relation must be determined for each 
base stock, however, since the ultra- 
violet extinction coefficient varies 
with crude source. 

“The Spectrophotometric Determi- 
nation of Tetramethyldiaminodiphe- 
nylmethane in Oils and Greases Us- 
ing Nitrous Acid,” by S. W. Denton, 
R. M. Oliver and J. T. Wiley, The 
Texas Co., presents a rapid, simple 
colorimetric estimation of ‘methane 
base” additive in oils and greases, 
along with data showing accuracy 
and precision. 

The method involves extracting a 
200 end-point naphtha solution of 
the sample with dilute HCl, reacting 
the extract in appropriate acidity 
with a small amount of an aqueous 
solution of sodium nitrite, and deter- 
mining the transmittancy on an al- 
cohol-water solution of the yellow 
products at a wave length of 420 mil- 
limicrons. 

“The Use of a Porous-Cup Elec- 
trode in the Spectrographic Analysis 
of Lubricating Oils,” a paper by A. 
G. Gassmann and W. R. O'Neill, 
Ethyl Corp., discusses results ob- 
tained by spectrographic analysis of 
lubricating oils for phosphorous, using 
two different means of introducing 
sample into the spark. The first 
method involved quenching white-hot 
graphite rod electrodes in the oil 
to be analyzed. This gave satisfactory 
results when the same base oil was 
used but did not give desirable re- 
sults for all oils. 

A method’ then was developed 
wherein the oil sample contained in 
a porous graphite cup entered the 
spark without preheating. The diffi- 
culties encountered with quenched 
electrodes are discussed, the devel- 
opment of the porous cup procedure 
to minimize these difficulties is de- 
scribed and results obtained by both 
methods are compared. 


A semi-quantitative determination 
of metallic constituents of gas oils 
and crudes is described in the paper, 
“Spectrographic Analysis of Gas Oils 
and Crudes for Metallic Constituents,” 
presented by M. J. Murray and H. 
A. Plagge, Universal Oil Products 
Co. A 100 ml. sample of gas oil, or 
smaller amount of crude, is ashed in 
a platinum dish using about 20 mg. 
of specially prepared pure silica as 
“ash-aid.” A sectored spectrogram 
of a weighed quantity of the silica- 
ash mixture is made with the direct 
current arc. 

This is compared with similar spec- 
trograms of synthetic samples in 
which purified silica is the matrix. 
Using silica as an internal standard, 
concentrations measured for the var- 
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ious elements in the ash are generally 
between limits of half and twice true 
value. This range of accuracy is usu- 
ally all that is justified when limita- 
tions of the sampling and ashing 
methods are considered, according to 
these authorities. 

“Rapid Analyses by Means of Emis- 
sion Spectroscopy,” a paper presented 
by H. K. Hughes, J. W. Anderson, 
R. W. Murphy and J. B. Rather, Jr., 
Socony Vacuum Laboratories, dis- 
cusses the experiences of this labor- 
atory in handling a wide variety of 
analytical problems and details some 
of the methods used. Almost 3400 
samples were processed by the spec- 
troscopy laboratory in 1948, an av- 
erage of 13 daily. They included used 
and new oils, deposits, sludges, light 
products, greases, metals, bearings 
and miscellaneous materials. Average 
handling time for 12 samples is about 
four man-hours. 

Progress is being made in devel- 
oping quantitative analytical proced- 
ures; among them determination of 
the metallic portion of additives in un- 
used detergent-type oils. It is es- 
timated that spectrograph invest- 
ments in the authors’ laboratory are 
returned twice annually in savings. 


Colorimetric Methods 


Development work in solvent refin- 
ing of lubricating oils and, later, 
plant control was aided by a simple 
analytical method developed by An- 
glo-Iranian Oil Co., Ltd., and re- 
ported by A. R. Javes, Sunbury-on- 
Thames, Middlesex, England, in a 
paper entitled “The Determination of 
the Furfural Content of Lubricating 
Oils.” This colorimetric method per- 
mits semi-skilled operators to deter- 
mine in five minutes approximate 
furfural concentrations between 
0.0001 and 1.0% and may be altered 
to suit concentrations outside this 
range. Some literature methods take 
2 to 4 hours. 


The method uses filter paper strips 
soaked with a saturated solution of 
2,4-dinitrophenyl-hydrazine in 2N 
HCl. The test strip is mounted in a 
calcium chloride tube receiving air 
bubbled through the oil in a sample 
bottle. Reference strips for the day’s 
work are made with oils containing 
known amounts of furfural. 


A rapid method for “The Deter- 
mination of Dyes in Aviation Gaso- 
line” was reported by B. B. Buchan- 
an, J. A. Favre, M. D. Grimes and 
B. J. Heinrich, Phillips Petroleum Co. 
It uses a photoelectric colorimeter 
for the quantitative determination and 
is suitable for analyzing gasolines 
containing one or two dye compon- 
ents. For samples containing one dye, 
transmission is measured with a col- 
orimeter using one filter, correspond- 
ing to the absorption peak of the dye. 
For gasoline containing two dyes, the 
transmissions are measured using 
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two filters, corresponding to the ab- 
sorption peaks of both dyes. 

With care and strict attention to 
detail, duplicate results will not dif- 
fer from the mean by more than 0.1 
mg. of dye per gal. of gasoline. Ac- 
curacy of the method is approxi- 
mately 0.1 mg. of dye per gal. of gas- 
oline in the range from 1 to 10 mg. 
per gal. 

Metallic impurities in petroleum 
oils can contaminate and considerably 
reduce the efficiency of common cat- 
alysts used in refinery operations, 
even though present in minor 
amounts. J. H. Karchmer, Humble 
Oil & Refining Co., describes a meth- 
od for “Colorimetric Determination 
of Vanadium and Titanium in Petrol- 
eum Ashes,” using a filter-type in- 
strument which determines the in- 
tensity of the orange-brown color 
of the vanadium-peroxide complex. 
This results when the water-soluble 
portion of a mixed carbonate fusion 
is treated with an excess of sulfuric 
acid and then with hydrogen perox- 
ide. 

Titanium is likewise: determined by 
treating a pyrosulfate fusion. The 
method is capable of. detecting 0.05 
mg. of vanadium and 0.02 mg. ti- 
tanium with an accuracy of +10% 
and reproducibility of +7% for van- 
adium and +5% for titanium. 

“Determination of Free and Com- 
bined Iron in Cracking Catalysts,” 
by R. E. Snyder and R. O. Clark, 
Gulf Research & Development Co., 
describes a method based on the 
sensitive colorimetric reaction be- 
tween orthophenanthroline and fer- 
rous iron for quantitatively determin- 
ing the free and combined element. 
The build-up of iron is of considerable 
interest in the study of catalytic 
cracking. 

For total iron the catalyst is di- 
gested with hot HCl or fused with 
potassium bisulfate. For free iron it 
is treated with neutral copper sul- 
fate solution and the excess copper 
removed by displacement with alu- 
minum. Hydroxylamine hydrochloride 
is added, the pH adjusted with an 
acetate buffer, and the ferrous phe- 
nanthroline-colored complex is de- 
veloped. 

Applicability of the methods is il- 
lustrated by comparing data with 
known samples and on samples from 
a cracking unit. Reliability of data 
is presented from the standpoint of 
diverse ions and compounds. 


Combustion Methods 


Adaptation of an existing method 
as a tool for following behavior of 
cracking catalysts is presented in 
the paper by George E. Schmitkons, 
Standard Oil Co. (Indiana), entitled 
“Determination of Carbon on Crack- 
ing Catalyst by the Leco Method”, In 
the “Leco” method, the quantity of 
carbon dioxide evolved in combustion 
of coke on the catalyst is determined 


volumetrically with a special buretiec 
which permits reading the volume 
caustic-soluble gas as percent carbon 
in sample. The method is used ex- 
tensively in carbon-in-steel determin- 
ations. 

As modified for determination of 
carbon on catalyst, the method now 
is being used for research and routine 
plant-control in catalytic cracking in 
Standard’s Whiting plant, where it 
has proved capable of high precision 
and accuracy, together with shorter 
elapsed time when compared with 
conventional gravimetric procedures. 
In adapting the method, much has 
been learned about techniques for 
complete and rapid combustion of 
carbon from catalyst without en- 
trapping significant amounts of car- 
bon in the pores of the catalyst. The 
analyst can follow readily the prog- 
fess of combustion. 

Controlling the vaporization rate 
of liquid samples during the conven- 
tional combustion analysis frequently 
is a troublesome problem, particular- 
ly when liquids of widely differing 
volatility are encountered. Although 
lack of control ordinarily manifests 
itself as errors resulting from in- 
complete combustion, often it is also 
the cause of damaging explosions oc- 
casioned by too-rich mixtures. 

The method described by W. S. 
Young, The Atlantic Refining Co., 
“Combustion Analysis of Liquid Ma- 
terials,” largely avoids these difficul- 
ties and is applicable to the combus- 
tion of liquids in determining ele- 
mentary composition. For this pur- 
pose it has the advantages of sim- 
plicity, speed, ease of control, accom- 
modation of a wide volatility range 
and relative safety over the ordinary 
method. 

Briefly it involves feeding liquid 
sample from a weighed vessel through 
a fine capillary tube into a combus- 
tion-tube zone sufficiently hot to 
cause immediate vaporization and con- 
sumption of the small droplets is- 
suing from the tube end. Flow of 
combustion products proceeds from 
the point in the usual fashion through 
conventional catalytic and purifying 
zones in the combustion tube. 

At present the method has been 
applied to carbon, hydrogen, sulfur 
and halogen determinations with re- 
producibility satisfactory for routine 
purposes, Under ideal conditions one 
operator can finish between 15 and 
20 analyses per 8-hour day. 


A method presented by I. W. Mills, 
Sun Oil Co., entitled “Rapid Deter- 
mination of Aromatics in Oil Frac- 
tions,” gives accurate and reproducible 
results in determining aromatics in 
viscous oil fractions. It is based on 
the ability of silica gel to absorb 
aromatics selectively in the presence 
of paraffins and naphthenes, and it 
is applicable to samples having initial 
boiling points above 550° F. Accuracy 
is within 1% as established by analy- 
ses of known mixtures. 
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PETROLEUM SULFUR PROBLEMS 


Two-Day Symposium of ACS Petroleum Division Focuses 
Attention on Identification and Removal of Sulfur Compounds 


EMOVAL of excess sulfur from 
petroleum and its products is 
a problem of greater importance to 
the refiner today than ever before. 

In an effort to shed some light on 
the problem—its causes and cures— 
members of the American Chemical 
Society’s Division of Petroleum 
Chemistry held a two-day “Sympo- 
sium on Organic Sulfur Compounds 
as Related to Petroleum” in San 
Francisco Mar. 30 and 31 during the 
115th National ACS Meeting. Chair- 
man was Dr. A. A. O’Kelly, associate 
director of Socony-Vacuum’s Re- 
search and Development Dept. 

Papers presented covered: 

1) Sulfur removal processes, in- 
cluding hydro-desulfurization, cata- 
lytic desulfurization, and solvent ex- 
traction. 

2) Sulfur content of various types 
of gasoline. 

3) Effects of sulfur in petroleum 
fractions. 

4) Uses for petroleum sulfur. 

5) Properties and reactions of sul- 
fur compounds. 

As was stressed many times dur- 
ing the sessions, the presence of sul- 
fur compounds in petroleum crudes 
and fractions poses problems of (1) 
equipment, pipeline, and storage cor- 
rosion; (2) consumer acceptance as 
regards odor; (3) octane number 
depression (caused by such types as 
mercaptans, disulfides, and polysul- 
fides); (4) diminished lead suscepti- 
bility; (5) inferior product stability; 
(6) poorer combustion characteris- 
tics; etc. All of these problems have 
recently been intensified by the need 
for increased use of  high-sulfur 
crudes, such as those from West 
Texas fields, and by radical changes 
in petroleum cracking processes—the 
content and nature of sulfur com- 
pounds vary widely between straight 
run, thermally cracked, and cataly- 
tically cracked products. 

In the past, when low-sulfur crudes 
were extensively employed, “sweet- 
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ening” usually sufficed, although sev- 
eral processes for mercaptan removal 
were successfully developed and em- 
ployed. Even the latter methods, 
however, are often inadequate today, 
since they usually fail to remove di- 
sulfides and other sulfur compounds 
from high-sulfur fractions. Doctor 
sweetening — once the _ universal 
method—has actually been found 
detrimental to lead susceptibility and 
storage stability, and effective only 
for its original purpose, odor removal. 

Refiners, naturally, are searching 
diligently for economic methods of 
removing excess sulfur—preferably 
at the well or refinery gate, in or- 
der to do away with much product 
desulfurization and _ treating. To 
date, however, only two general de- 
sulfurization methods are known 
which come anywhere near solving 
this problem—sulfuric acid treating 
and destructive hydrogenation. The 
reagent in the first case, however, is 
also far too fond of unsaturated and 
aromatic hydrocarbons, while de- 
structive hydrogenation (or even 
less - strenuous hydrodesulfurization) 
usually requires expensive equipment 
and involves high operating costs. 

Moreover, despite all of the past 
research on petroleum sulfur com- 
pounds and their removal, far too 
little is known about their exact con- 
stitution and physical and chemical 
properties—information vital to suc- 
cessful development of better refin- 
ing methods. 


Hydrodesulfurization 


As Dr. E. Emmet Reid, professor 
emeritus of Johns Hopkins, pointed 
out in his introduction to the sym- 
posium, destructive hydrogenation 
eliminates 100% of all sulfur com- 
pounds from light distillates and, un- 
der certain conditions, 80-90% of 
these compounds from heavy frac- 
tions. No papers on destructive hy- 
drogenation were presented, but nu- 
merous papers. discussed related 
phases of less strenuous hydrodesul- 
furization. 


According to E. C. Hughes, H. M. 
Stine, and R. B. Faris of Standard 
Oil Co. (Ohio) the sulfur contents 
of high-sulfur heavy petroleum oils, 
such as gas oils and reduced crudes, 
can be reduced to those of corre- 
sponding low-sulfur oils by hydro- 
desulfurization over a cobalt oxide- 
molybdenum oxide-aluminum oxide 
catalyst at 750° F., 1000 cu. ft. of 
hydrogen per barrel of hydrocarbon, 
and a pressure of 300 psi. Mild 
operating conditions and low hydro- 
gen circulation rates were possible 
because complete sulfur removal was 
not attempted; final treatment can 
then be carried out in the same man- 
ner as on lower-sulfur crudes and 
products. Entire crudes can thus 
be processed instead of gas oils or 
reduced crudes, but at more expense 
and with more rapid catalyst deteri- 
oration. 


Alexis Voorhies, Jr., and W. M. 
Smith of Esso Laboratories reported 
that catalytic hydrogenation at 750 
psi. improves the quality of high- 
sulfur refractory catalytically cracked 
cycle stocks to the point where they 
are at least as desirable as cracking 
stocks as the original virgin gas oils, 
at the same time effecting virtually 
complete sulfur removal, maintaining 
catalyst activity, and obtaining 100% 
volume yields. Previous work had 
involved the use of sulfur-resistant 
catalysts at 3000 psi.; while the lat- 
ter method yields superior cracking 
stocks, the low-pressure method is 
adequate for the production of gaso- 
lines which meet sulfur specifications 
without further treating, and the hy- 
drogenates are at least equal in 
quality to the corresponding virgin 
gas oils as regards gasoline yields, 
etc. 

During the recent war, Shell Oil 
Co. employed hydrodesulfurization of 
gasoline fractions on a large scale 
to augment supplies of aviation gaso- 
line by rendering suitable high-aro- 
matic fractions which had high sul- 
fur and olefin contents. According 
to Robert M. Cole and D. D. David- 


547 























Sulfur Problems 





son of Shell Development Co., the 
process utilized a commercial tungs- 
ten-nickel sulfide catalyst and oper- 
ated at 50-75 atmospheres pressure, 
liquid hourly space velocities of 5-10, 
temperatures between 450-800° F., 
and a mole ratio of hydrogen to liq- 
uid feed of about 7 to 1. Sulfur re- 
tention was found to be independent 
of sulfur content of the feed for a 
given set of operating conditions. 
While thermally cracked gasolines 
did not generally contain sufficient 
aromatics for production of high- 
quality aviation blending stocks, par- 
tial desulfurization, especially of low- 
er boiling fractions, proved practi- 
cal for motor gasoline production, 
yielding small increases in both clear 
and leaded octane numbers. 


Hydrodesulfurization may be effec- 
tively accomplished by hydroforming 
operations,. according to B. Spurlock 
and J. E. Muth of the California Re- 
search Corporation. As Dr. E. E. 
Reid points out, however, such proc- 
esses are too expensive for use for 
desulfurization alone. In the work 
reported by Spurlock and Muth, van- 
adia-alumina and molybdena-alumina 
co-precipitated catalysts both proved 
excellent. The vanadium catalyst 
has the poorer thermal stability (in- 
dicating shorter life) but was the 
better for feed stocks of very high 
sulfur content, on the basis of higher 
gasoline yields and much lower coke 
production. The molybdenum catalyst 
was much more versatile, however, in 
that its activity was unaffected by 
the sulfur content of the feed stock. 


In a paper presented before the 
general session of the Division of 
Petroleum Chemistry, Vladimir N. 
Ipatieff, George S. Monroe, and Ray- 
mond E. Schaad of Universal Oil 
Products summarized some of their 
extensive research on the treatment 
of California cracked gasoline with 
hydrogen at temperatures of 325-500° 
C. and pressures of 7-20 atmospheres 
over nickel molybdate catalysts (as 
such or supported on various mate- 
rials). Such treatment resulted in 
removal of from 60 to 80% or more 
of the organic sulfur compounds con- 
tained therein, largely eliminated as 
hydrogen sulfide. Gum content of 
the gasoline was lowered, and color 
and color stability were improved, 
but bromine number and octane num- 
ber were also lowered (the latter by 
4-8 numbers), necessitating catalytic 
reforming for restoration of the oc- 
tane number to that of the original 
sour gasoline. . 


Catalytic Desulfurization 


Higher yields (4.2 bbls./100 bbls. 
charged) of higher octane gasolines 
(gains of 6.8 ASTM clear motor oc- 
tane numbers) combined with in- 
creased yields of gas oil (6.0 bbls./ 
100 bbls. charged) are added bene- 
fits from the catalytic desulfurization 
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of Slaughter crude oil over bauxite, 
according to Bureau of Mines experi- 
ments reported by J. H. Hale, M. C. 
Simmonds, and F. P. Whisenhunt. 
Desulfurization percentages ranging 
from 20-55% were obtained by vary- 
ing operating temperatures from 450- 
850° F. and holding other conditions 
constant. When operating at 750° F., 
sulfur contents decreased from 50- 
58% when liquid hourly space ve- 
locities were varied from 1.00-0.10. 
The gasoline obtained has a higher 
antiknock value because of reduced 
sulfur content and increased olefin 
and aromatic content. Operations 
employing hydrogen and an operating 
pressure of 225 psi. over cobalt-mo- 
lybdate-bauxite and zinc-molybdate- 
bauxite catalysts showed these cat- 
alysts to be superior to bauxite for 
both desulfurization and reforming of 
residual material. 


As pointed out by W. P. Ballard, 
N. A. Merritt, and J. C. D. Ooster- 
hout of The Texas Co., the vapor 
phase clay desulfurization of naph- 
thas is a well known process for im- 
proving clear octane number and lead 
susceptibility. Recently, however, 
some plants have found that it would 
be very desirable to be able to re- 
duce the sulfur contents of middle 
distillates of the kerosene boiling 
range by a similar treatment over 
fuller’s earth. The tests conducted 
employed temperatures ranging from 
600-900° F., space velocities from 
0.5-12.5 v./hour/v., catalyst ages up 
to 2000 bbls. per ton, and charge 
stocks of various sulfur contents. It 
was found that high sulfur middle 
distillates could be desulfurized ef- 
fectively by vapor phase processing 
over such clays as No. 1 Riverside 
Earth at 750° F. and 1.0 v./hour/v., 
then following this step by rerunning 
for color improvement. 


Solvent Extraction 


In his introductory remarks, Dr. 
Reid declared that research to date 
on methods of removing sulfur com- 
pounds by solvent extraction has not 
yielded commercially successful meth- 
ods. Some of his latter statements 
also bear on such processes, for he 
pointed out that a sulfur content of 
2% would correspond to 6.4% thio- 
phene or 7% of a dimethyl thio- 
phene, while a 5% sulfur crude in 
which the sulfur compounds have an 
average molecular weight of 320 
(about C,) would have 50% of its 
hydrocarbons bound to sulfur. Such 
extraction losses, obviously, would be 
highly uneconomic, indicating that 
simple extraction (without chemical 
breakdown) is not the answer for 
high-sulfur heavy stocks. 


Two systematic studies of the ac- 
tion of anhydrous hydrogen fluoride 
toward individual sulfur compounds 
in hydrocarbon solutions were re- 
ported in independent papers, the 






first by A. P. Lien, D. A. McCaulay, 
and B. L. Evering of Standard Oil 
Co. (Ind.) and the second by R. 4, 
Barieau and M. R. Barusch of Caii- 
fornia Research Corp. 


According to the first authors, “the 
extraction of individual organic sul- 
fur compounds with anhydrous liquid 
hydrogen fluoride shows an orderly 
progression with changes in sulfur 
type, in molecular weight, or in con- 
figuration of substituent groups. In- 
creased extraction is obtained going 
from mercaptans to disulfides to thio 
ethers, but extraction is decreased 
with increasing molecular weight of 
a given type of sulfur compound. 
Whereas transition from primary to 
secondary to tertiary alkyl substitu- 
ents result in progressively increased 
extraction, introduction of the phenyl 
group markedly lowers extraction. 

Besides extraction, certain sul- 
fur compounds undergo intra- and 
intermolecular reactions in the pres- 
ence of hydrogen fluoride. Addition 
of olefins to mercaptans results in 
the formation of thio ethers soluble 
in hydrogen fluoride and _ thereby 
markedly enhances the degree of ex- 
traction.” 


Barieau and Barusch found that 
the sulfur compounds with which 
they experimented “may be divided 
into three groups with regard to the 
selectivity of hydrofluoric acid for 
their removal: (1) small or no se- 
lectivity—elementary sulfur and di- 
benzothiophene; (2) medium selec- 
tivity—carbonyl sulfides, disulfides, 
and mercaptans, with mercaptan se- 
lectivity somewhat greater than di- 
sulfide selectivity; (3) large selectiv- 
ity—sulfides and alkylthiophenes.” 

A discussion of the alkyl phenols 
as solutizers in the Shell Solutizer 
and Tannin Solutizer processes for 
removal of mercaptans from gaso- 
lines was presented by A. C. Nixon 
and H. E. Randlett of Shell Develop- 
ment Co., with special reference to 
the factors affecting the natural oc- 
currence in gasoline fractions of alkyl 
phenols, their effect on gasoline prop- 
erties, and their physical properties 
(including those of their alkaline so- 
lutions). 


Sulfur Content of Gasolines 


The total sulfur content of gaso- 
lines, depending upon their sources, 
varies approximately from 0.01-0.5% 
for straight run gasolines, from 0.02- 
1.5% for thermally cracked gasolines, 
and from 0.01-0.3% for catalytically 
cracked gasolines, and is practically 
zero for hydroformed and hydrogen- 
ated gasolines, according to Dr. Reid. 
The sulfur compounds in straight 
run gasolines were said to comprise 
mostly aliphatic sulfides and mer- 
captans (butyl-hexyl predominating 
among the latter). Small proportions 
of disulfides are contained in such 
gasolines, but thiophenes are usually 
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How You Can Achieve, 4meZc Pressure 
and Vacuum Control Simnly, Efficiently | 
and at New Low Cost... aa _. 


Introduced 12 months ago, the Cartesian 
Manostat proved an immediate success. 
Because here at last is the answer to the 
problem of efficient and economical pres- 
sure control in the laboratory, pilot plant 
and industry. 

Now in use in over 100 different indus- 
tries, the automatic Cartesian Manostat, 
based on the principle of the Cartesian 
Diver, eliminates complicated electrical 
and mechanical systems or extra equip- 
ment of any kind. You merely place this 


self contained unit in your system—SET IT | 


and FORGET IT! 


@ High Sensitivity 
@ High Capacity 


@ All Corrosion 
Resistant Metal 





CARTESIAN MANOSTAT 


MODEL Ne. 53 
PATENT PENDING 





complete with 3 interchangeoble orifices and mercury, $95.00 
Size: 7%" overall. Diameter: 314”, Weight: Approx. 8 Ibs. 


@ Fool Proof Design 


@ Rugged Construction 


For complete information includ- 
ing performance and operating 
data, write for Bulletin \CM-96. 





Agency: Pacific Laboratory Apparatus and Chemical Co., 3555 Whittier Blvd., Los Angeles, California 
Branch Offices: 4 Corey Street, West Roxbury, Massachusetts ¢ 2127 Fourth Street, Berkeley, California * 90 State Street, Albany 7, New York 
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How Cartesian Manostat Works 


Gas from higher source of pressure than system is admitted 
through needle valve at controlled rate. Portion of gas passes 
through Manostat into system; excess gas passes through orifice 
opening, up orifice tube, through stopcock plug to source of 
lower pressure. Controlling pressure is established inside float. 
When pressure outside float, which communicates with system, 
becomes slightly higher than controlling pressure, the sensitive ‘ 
float will drop, and permit excess gas to exhaust through orifice, 4 
automatically maintaining desired pressure. 
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Sulfur Problems 
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absent, except in certain California 
crudes. 

Thermally cracked gasolines, ac- 
cording to Dr. Reid, are poor in ali- 
phatic substituents but rich in mer- 
captans (chiefly of low molecular 
weight) and thiophenes. Catalytical- 
ly cracked gasolines were said to be 
almost mercaptan free but to contain 
chiefly sulfur compounds of the thio- 
phene series (the type most stable 
in the presence of catalysts, and by 
far the most difficult to remove). 


As may be noted above, catalytic 
cracking has a marked desulfurizing 
effect as compared with thermal 
cracking; in conventional fluid cat- 
alytic cracking, for example, M. J. 
Sterba of Universal Oil Products re- 
ports that “about 50% of the sulfur 
in the feed stock appears as hydro- 
gen sulfide in the process gas and 
only 5% appears as sulfur in the 
gasoline.” Of those sulfur compounds 
which do appear in the cracked prod- 
ucts, Sterba states that relatively 
high concentrations appear in the 
fraction boiling just below and some- 
what above 400° F., so that increas- 
ing the end point of catalytic gaso- 
lines much above 400° F. is likely 
to be accompanied by an abrupt in- 
crease in their sulfur contents. Low 
gasoline sulfur contents are favored 
by low reactor temperatures and 
high conversions. 


J. M. Barron, A. R. Vander Ploeg, 
and H. McReynolds of The Texas 
Co. presented a paper on the sulfur 
distribution in thermal cracking of 
high-sulfur feed stocks. The ratio 
of sulfur in the gasoline to sulfur 
in the charge varied from 0.08-0.18 
for most of the crude sources con- 
sidered, with a value of 0.34 for Cali- 
fornia crude. The sulfur concen- 
trates in the bottoms fraction, whose 
sulfur content in each case was 
greater than in the charge stock. 


Effects of Sulfur 


As mentioned earlier, sulfur com- 
pounds in petroleum fractions are 
known to cause corrosion, lower oc- 
tane numbers and lead susceptibility, 
instability, poorer combustion char- 
acteristics, and other undesirable 
properties. Three phases of this sub- 
ject were discussed in this sym- 
posium., 

H. K. Livingston, J. L. Hyde, and 
M. H. Campbell of E. I. du Pont de 
Nemours and Co., pointed out that 
sulfur compounds in gasoline direct- 
ly or indirectly combine with lead in 
'ts active antiknock form to produce 
lead reaction products of reduced an- 
“knock activity. While tetraethyl 
‘ead itself serves to minimize SO, 
‘ormation and subsequent corrosion, 
«nalyses of engine deposits show that 
lead oxysulfate is the major con- 
sutuent of engine deposits from 
leaded high-sulfur gasolines. 

According to R. B. Thompson, L. 


CETROLEUM PRC°ESSING, May, 1949 


W. Druge, and J. A. Chenicek of 
Universal Oil Products high-sulfur 
and doctor-sweetened fuel oils have 
been found to have poor storage sta- 
bility. The sludges which formed up- 
on storage proved to have much 
larger sulfur percentages than the 
oils in which they arose. Investiga- 
tions showed that free sulfur, disul- 
fides, and polysulfides promote sludge 
formation, while thiophenes, aliphatic 
mercaptans, and aliphatic sulfides 
show little harmful effects. Doctor 
sweetening, which intensifies the 
percentage of the former compounds, 
thus increases instability and sludge 
formation; the authors recommend 
the use of such treatments as caus- 
tic methanol extraction, which re- 
moves mercaptans (hence undesir- 
able odor) without increasing the di- 
sulfide and polysulfide contents. 


Indirect Effects on Catalysts 


As pointed out by G. A. Mills of 
Houdry Process Corp., the efficient 
performance of cracking catalysts is 
vital to successful operations. While 
it has been found that the factors 
“important in catalyst aging are the 
chemical nature of the atmosphere to 
which a catalyst is exposed, the time 
and temperature of this exposure, 
and the type of catalyst,” it has also 
been noted that “abnormal aging” 
sometimes occurs; i.e., the catalyst 
loses selectivity, the ability to pro- 
duce gasoline relative to coke and 
gas. This has been found attribut- 
able to the presence in the catalyst 
of heavy metals which either accumu- 
late therein by entrainment from 
certain petroleum stocks or, in the 
case of commercial clay catalyst (but 
not synthetic), are constituents 
thereof. Iron in such catalyst, for 
example, is brought into catalytically 
active state through reaction with 
the sulfur compounds contained in 
catalytic cracking charge _ stocks, 
thereby causing the catalyst to lose 
selectivity. 


Uses of Petroleum Sulfur 


The existence of sulfur compounds 
in petroleum stocks and the frequent 
necessity for their removal is not 
always an unadulterated evil, as 
pointed out by three papers in this 
symposium which dealt’ with the 
commercial uses of the sulfur com- 
pounds recovered. 


Two of these papers were present- 
ed by L. Kermit Herndon of Ohio 
State University and were concerned 
with “Recovery of Elemental Sulfur 
from Refinery and Natural Gases” 
and “Treatment of Refinery Acid 
Sludges to Recover Elemental Sul- 
fur and Coke’; both covered re- 
search conducted for the Southern 
Acid and Sulfur Co. This company 
has built two commercial plants (110 
and 60 long tons per day, respective- 


ly) to produce sulfur from high-sul- 
fur hydrocarbon gases by scrubbing 
out the hydrogen sulfide and convert- 
ing it by partial oxidation to sulfur, 
with sulfur recoveries in the range 
of 90-96%. 


As regards utilization of acid 
sludges, Herndon pointed out that 
three main problems had to be con- 
sidered before a commercial plant 
(now in the design stage) could be 
planned: (1) corrosion, (2) sludge de- 
composition, and (3) purification. In 
the process developed, refinery 
sludges are coked at elevated tem- 
peratures, yielding a _ substantially 
sulfur-free coke and gases containing 
sulfur dioxide, water vapor, combus- 
tion products, and hydrocarbons. To 
avoid excessive purification, the sul- 
fur dioxide content is reduced to ele- 
mental sulfur by means of hydrogen 
sulfide or hydrocarbons. The sulfur 
is scrubbed from the gases and may 
then be used for sulfuric acid manu- 
facture in the usual manner. 


According to A. E. Bearse, D. R. 
Myers, and R. S. Shutt of Battelle 
Memorial Institute, the mercaptans 
and other sulfur compounds avail- 
able from such petroleum desulfur- 
ization processes as the Unisol and 
Solutizer methods have potentialities 
considerably in excess of their value 
as fuels. One use on which the au- 
thors have conducted research is the 
synthesis of sulfonium bases, pre- 
pared from mercaptans via synthesis 
of alkyl sulfides, reaction of the lat- 
ter with alkyl sulfates, hydrolysis 
of the resultant sulfonium alkyl sul- 
fate, and treatment of the resultant 
product with barium hydroxide. Sul- 
fonium bases have potentially impor- 
tant uses “ in the fields of adhesives, 
synthetic resins, cellulose fibers, cel- 
lulose ethers, . and_ surface-active 
agents.” 


Properties and Reactions 


Fully half of the symposium was 
devoted to consideration of the prop- 
erties of the sulfur compounds con- 
tained in petroleum fractions. As 
was stated many times, present 
knowledge of the identity of all these 
compounds and their physical proper- 
ties and reactions is all too scanty, 
yet this information is vital to the 
successful development of methods 
for their removal. 


As Dr. Reid pointed out, petroleum 
fractions contain many different 
types of sulfur compounds—mercap- 
tans, disulfides, sulfides, cyclic ali- 
phatic sulfides, aromatic sulfides, 
etc. In addition, it seems certain 
that high-boiling distillates and re- 
siduals contain other and as-yet-un- 
known sulfur compounds. Resinous 
and asphaltic materials contain sul- 
fur as well as oxygen; as a result, 
heavy asphaltic crudes are usually 
rich in sulfur. New techniques for 
identifying and separating all these 
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sulfur compounds and more informa- 
tion on their reactions seem vital. 
For example, Dr. Reid pointed to 
thiophene and its alkyl derivatives, 
for whose removal from petroleum 
fractions ‘no good and commercially 
sound way has been found” other 
than sulfuric acid extraction or de- 
structive hydrogenation. 'Thiophenes 
not only survive cracking but are 
actually synthesized thereby from 
other sulfur compounds. Their re- 


moval from shale oil gasoline will 
pose an acute problem, since the sul- 
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fur content therein may approximate 
1%, all of it thiophenic. Present 
great activity in thiophene chemistry 
is therefore quite understandable. 
The need for fundamental informa- 
tion has been thoroughly recognized 
by the petroleum industry. API Re- 
search Project 48, established in 
1948, was set up to study “the pro- 
duction and purification of sulfur 
compounds, measurement of their 
physical and thermodynamic proper- 
ties, identification and measurement 
of sulfur compounds in crude oils, 


Model F-1 Ther- 
mometer priced 
from $22. Choice 
of Temperature 
Ranges. 


DEPENDABLE tempera- 
ture indication by Auto-Lite 
points the way to many sav- 
ings in processing and oper- 
tions. It is sensible economy 
to have one of these low- 
priced accurate thermome- 


ters wherever temperature 
is an important factor. Send 
coupon for folder describ- 
ing the many types and styles 
of Auto-Lite Thermometers; 
temperature ranges avail- 
able and prices. 










THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION, 
TOLEDO 1, OHIO 














NEW YORK «+ CHICAGO + SARNIA, ONTARIO me iL 
Zane . 
mane SY 
/ \ 
| THE ELECTRIC AUTO-LITE CO., Instrument and Gauge Division, Toledo 1, Ohio i 
Please send your illustrated catalog, describing the various styles and types 
of Auto-Lite Indicating & Recording Thermometers. | 
PI a bieideer ci chemromcnsesc tons sedeticincaec endear we. 
RN apitesiesccssabacsisitainaiiosi pices saidaitacancece RO a owe Mt TREO oo ee a ee | 
ADDRESS................... atl oats eR cae eae EET ces P- 


552 








— 


and development of methods of 


syn- 
thesis and identification.” Acc< rding 
to W. D. Seyfried of Humble Oi! and 
Refining Co., who presented a (de- 


tailed description of the plans anq 
organization of this project and ac. 
complishments to date, work on the 
first three phases of the project is 
being conducted at the Bureau of 
Mines, with the fourth phase under 
study at Northwestern University, 

Further details of the first phase 
of the API research project were 
presented by William E. Haines, R. 
Vernon Helm, Welton J. Wenger, and 
John S. Ball of the Bureau of Mines, 
As pointed out, many factors are in- 
volved in the preparation and puri- 
fication of such sulfur compounds as 
the thiols, sulfides, disulfides, and 
thiophenes. 

Gordon M. Barrow and Kenneth §. 
Pitzer of the University of California 
discussed existing data on the ther- 
modynamic properties of sulfur com- 
pounds and pointed to the need for 
additional thermochemical data with 
respect to organic sulfur compounds. 
The occurrence and preparation of 
unsymmetrical sulfides were de- 
scribed by Jack B. Maticka, William 
E. Haines, and John S. Ball of the 
Bureau of Mines. 


Study of Thiophenes 


A detailed paper on “The Thio- 
phenes: Their Synthesis, Chemistry, 
and Methods of Removal from Coal 
Tar and Petroleum Stocks” was pre- 
pared by Howard D. Hartough and 
Darwin E. Badertscher of the So- 
cony-Vacuum Laboratories and pre- 
sented by Bert Folda. Some 136 ref- 
erences were cited by the authors in 
their written paper; after referring 
to 81 different studies on thiophene 
removal, they agreed with the previ- 
ously cited remark of Dr. Reid that 
the 60-year-old method of sulfuric 
acid washing is still one of the best 
of the known ways to remove thio- 
phenes. 

Other significant papers dealing 
with sulfur were presented at the 
meeting, but space limitations pre- 
vent review of them at this time. 

In the keynote words of Dr. E. 
Emmet Reid, “By concentrating new 
knowledge and new diagnostic meth- 
ods we should be able to get a better 


knowledge of the sulfur compounds * 


that are present (in petroleum and 
its fractions) and then devise some 
more practical methods of eliminat- 
ing them.” It was for this purpose 
that the ACS Division of Petroleum 
Chemistry held the symposium re- 
ported in this article, a symposium 
which, while of considerable scope in 
itself, serves also to point to the 
great need for additional knowledge, 
hence additional research. This en- 
tire subject is of great and growing 
importance to the entire petroleum 
industry. 
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This 3-stage crude distillation unit, essentially a duplicate of one 
built for the same refiner in 1940, is but one of 18 crude units now 
in process of design, engineering, fabrication, or construction. 
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Three major process units, all built by Foster Wheeler, are involved 
in the refining sequence of this complete Lube oil plant, viz: 


Crude Distillation, 2-stage 40,000 bbls/day 
(this is one of five for this same refiner); 


Furfural Refining, charging capacity 5500 bbls/day; 
MEK Benzol Solvent Dewaxing designed for a 
maximum dewaxed oil production of 8000 bbls/day 


When all three units are in operation, this combination will represent 
one of the largest Lube oil plants in the world. 
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On this and the following pages are presented staff- 
written reports of some of the more important and interest- 
ing papers presented at the recent 37th Annual Meeting 
of the Western Petroleum Refiners Assn. in San Antonio, 
Texas, March 28-30.. We regret that space .. nitations pre- 
vent publication of the complete papers, but single copies 
can be obtained by writing W.P.R.A., Hunt Bldg., Tulsa 


New Catalytic Reforming Process Shows 
High Octane Gain, Low Volume Loss 


NEW catalytic reforming proc- 

ess for octane improvement of 
straight-run naphthas and gasoline, 
and natural gasoline, was announced 
by Universal Oil Products Co. at the 
37th annual convention of the West- 
ern Petroleum Refiners Assn., in San 
Antonio, March 28-30. 

The process has been christened 
“Platforming” because of the use of 
platinum in connection with the cat- 
alyst. It was developed by UOP 
through a long period of laboratory 
and pilot-plant operations. While 
no technical details regarding it are 
as yet being made public, it was an- 
nounced that its applications could 
immediately be discussed with indi- 
vidual refiners. 

The process is said to combine the 
features of providing a large gain in 
octane number, low volumetric loss, 
and moderate plant and operating 
costs. It also was stated that about 
90°% of the sulfur in the charge naph- 
tha or gasoline is removed in the 
Process, the catalyst not being af- 
fected by sulfur. 

Plant requirements are simple, in- 
volving a preheating and reactor sec- 
tion, recycle gas compressor, and con- 
ventional fractionation for feed prep- 
aration and product recovery. An 
already installed thermal reforming 
unit can be converted to the new 
Catalytic process. 

‘he Platforming process is de- 
‘bed as being continuous and non- 
! nerative and it is believed that 
!' “an be operated from 4 to 6 months 
‘“iThout interruption. It will be prac- 
ible to install units of as small 
“ge capacity as 1000 b/d. A cost 
nate figure of around $1,700,000 
given for a unit of 5000 b/d 

"se capacity. In general it was 

‘ted that installation costs would 
about the same as for thermal 
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reforming plus polymerization, and 
operating costs slightly higher. 

Data from pilot-plant operations 
showed yields from reforming a Mid- 
Continent naphtha to be as high as 
95 vol.-% for Platforming, as com- 
pared with 66 vol.-% for thermal re- 
forming, and as high as 99 vol.-% 
where outside butane was used. Oc- 
tane numbers of the reformate prod- 
uct were shown to range from 87.3 to 
89.5 Motor, leaded, and from 92 to 
95 Research, leaded, on straight-run 
naphthas and gasolines from various 
crudes, and from natural gasoline. 

The announcement concerning the 
Platforming process was made dur- 
ing the presentation before the WPRA 
convention of a paper entitled 
“Trends in Petroleum Refining”, giv- 
en by Edwin F. Nelson, vice presi- 
dent of UOP. The portion of the 
paper devoted to Platforming follows: 

“The development of Platforming 
has been a co-operative effort of 
many departments and individuals 
(of UOP). Dr. Vladimir Haensel, 
who conceived the original idea and 
directed the research group carrying 
out the work will present as soon 
as possible a paper giving the scien- 
tific phases of this process. 


“Platforming is a catalytic process 
for improvement of straight-run or 
natural gasolines which combines the 
desirable features of (1) large octane 
number gain, (2) low volumetric 
loss, (3) moderate plant and operat- 
ing costs. The great yield-octane 
advantage of Platforming is demon- 
strated by Table 1, showing compara- 
tive results on a typical Mid-Conti- 
nent naphtha. 

“The ideal reaction in hydroform- 
ing is dehydrogenation of a naph- 
thene to an aromatic. This reaction 
is beneficial to the octane number, 
but involves a_ severe volumetric 
loss, due to the high density of aro- 
matics. In most straight-run stocks, 
however, 60-80% of the material 
cannot undergo this ideal reaction, 
but is subject to less desirable side 
reactions. The situation is remin- 
iscent of thermal reforming, where 
only the higher boiling paraffinic part 
of the charge is capable of the pre- 
ferred reaction. In both cases the 
predominant part of the charge has 
no possibility of a beneficial reaction. 

“Considerations of this character 
played an important role in the de- 
velopment of Platforming, which com- 
bines many of the best features of 





TABLE 1—Comparison of Yields in Reforming A 200—400° F. 
Midcontinent Naphtha, 12.0 K, 35 Motor Clear Octane Number 


Thermal , 
Reforming 
Thermal -++ Polymer- Poly- Hydro- Plat- 
Reforming ization forming forming forming 

Yield—Vol.-% 

10 lbs. R.V.P. or less ...... 66 80 80 84 95 
Outside Butane Required 

For 10 Ibs. R.V.P.—Voi.-% 0 2 0 6 i 
Yield—Vol.-% 

Including Outside Butane .. 66 S2 SO 90 gy 
Octane Ratings 
Motor Method (F-2) 

0) Ea 75 75 75 75 

a a a A S4 84 85 86 7 
Research Method (F-1) 

SERA eee 85 86 §1 SO 

wen 3 CO. FBI. ccccee B&B 93 ai 93 93 
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both hydroforming and thermal re- 
forming. Platforming is like hydro- 
forming in being a catalytic process 
in which hydrogen recycle is em- 
ployed to suppress carbon formation. 
In Platforming, however, this sup- 
pression is substantially complete, 
and the operation is continuous and 
non-regenerative, like thermal re- 
forming. In Platforming, naphthenes 
are converted to aromatics, high 
boiling paraffins to lower boiling 
ones, and low boiling paraffins iso- 
merized, thus providing a desirable 
reaction pattern for almost all parts 
of the charge. 


“The foregoing discussion explains 
in a generdl way how Platforming 
can produce the superior results 
shown in Table 1. While the the- 
ory is relatively simple, its actual 
working out has been a long and dif- 
ficult process. It has been neces- 
sary to obtain the proper balance 
between aromatization and hydro- 
cracking and isomerization reactions, 
while maintaining conditions which 
suppress carbon formation. This has 
been accomplished largely by unusual 
techniques of catalyst manufacture. 


“The Platforming process is ap- 
plicable to all types of straight-run 
stocks in the gasoline boiling range. 
Typical results on a variety of stocks 
are shown in Table 2. It will be ob- 
served that Platforming gives about 
90% sulfur reduction. The Platfor- 
mate has an end point slightly above 
that of the charge, but does not re- 
quire rerunning. ASTM gum is low, 
and inhibitor susceptibility satisfac- 
tory. Of considerable interest is a 
road rating of 100 on a leaded Plat- 
forming gasoline with a 95 Research 
rating. 

“The plant is simple, involving 
merely a preheating and reactor sec- 
tion, a recycle gas compressor, and 
conventional fractionation for feed 


preparation and product recovery. 
“The installation cost for Platform- 
ing is about the same as for thermal 
reforming plus polymerization. The 
operating cost is slightly greater 
than for thermal reforming plus poly- 
merization for the same octane level. 


The substantial yield advantage for 
Platforming makes this process more 
economical at octane levels as low as 
85 Research with 3 cc. of lead. The 
margin favoring Platforming becomes 
increasingly great for higher octane 
levels.” 





Houdriflow Catalytic Cracking 
Applied to Current Economics 





Condensed version of paper 
entitled “Various Refinery Ap- 
plications of Houdriflow Cata- 
lytic Cracking,” by Dr. C. C. 
Peavy, Messrs. W. Weinrich, H. 
D. Noll, and G. F. Hornaday, 
Houdry Process Corp., Philadel- 
phia; presented before 37th an- 
nual Meeting, Western Petro- 
leum Refiners Assn., San An- 
tonio, March 28-30. 











EFINERS today are confronted 

with a 60% increase in fuel oil 
stocks over January, 1948, a drop 
in price for distillate and residual 
fuels ranging from 10 to 30% and 
the development of a buyers’ market 
which may result in an “octane race” 
in motor fuels and thereby require in- 
stallation of additional catalytic 
cracking capacity. It is stated that 
catalytic cracking is the best avail- 
able tool to bring production of fuel 
oil into balance, while the sharp drop 
in fuel oil prices makes it expedient 





TABLE 2—Typical Results in Platforming Various Charge Stocks 


Type Charging Stock 


——Straight-Run Naphtha and Gasoline—— Natural Gasoline 


s j ; Pennsyl- Mid- Mid- Gulf Cotton 
Source, Charge Stock Michigan vania Continent Continent Coast Valley 
Properties of Charge Stock . 
Gravity A.P.I, ....... 58.0 56.7 54.2 57.7 57.6 68.0 
Boiling Eh Ae 158-387 226-350 182-402 108-392 132-399 106-359 
R.V A J Lbs. eT ee 1.9 0.5 0.4 5.4 5.0 6.6 
Sulfur Yo scan ate ticle asic htaht dit ac 0.11 0.06 0.03 nes 0.02 0.01 
Characterization Factor .... 12.09 11.95 11.95 11.99 11.95 12.30 
Molecular Weight ...... 119 116 125 112 112 98 
Octane Rating 
Motor (F-2) 
Clear ama etal Kuen oi was 24 41.8 34.6 48.9 50.1 56.8 
Wem © GO. PBRn ciccccs 39.7 62.9 59.1 69.8 73.3 78.9 
Research (F-1) 
Clear Sa aia ania eb dtcmecataee.a 24.9 39.2 34.8 49.5 54.6 57.2 
wees & Ge. TEs «os ccane 1.2 61.3 60.3 70.0 74.5 80.0 
Properties of Product Reformate 
Yield, Vol. % Charge........ 93.0 94.1 91.3 93.0 93.1 90.5 
Se “Mii, seaseesevess 58 57 53 55 57 70 
Boiling Range ° F. ......... 100-410 100-370 98-410 100-430 102-415 95-375 
eh Me eerdeabednemeiass 9.5 9.4 8.4 10.1 9.5 10.0 
Sulfur % : 0.01 0.006 0.003 0.002 0.001 
Octane Rating 
Motor (F-2) 
Sas aie? “ je ceeaiowans 77.0 75.7 78.3 77.2 78.2 77.0 
Gee, “Welde wsieces 87.5 87.3 88.5 88.8 2 i 
Research (F-1) ” —_ 
Clear Ade hateieneecewa 81.5 80.6 84.7 84.3 85.0 80.9 
wees GR, Bide wccacns 92.5 92.2 94.5 95.1 95.0 93.5 
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to review the economics of refinery 
cracking operations. 

The economics of four typical re- 
finery operations have been studied: 
Thermal cracking alone; and com- 
binations of Houdriflow catalytic 
cracking with vacuum distillation, 
vis-breaking, and delayed coking of 
the reduced crude. Two alternate 
schemes also are presented to show 
the effect of catalytically cracking 
the recycle stock instead of thermally 
cracking. 

The processing schemes are de- 
scribed below: 

1. THERMAL. This consists of con- 
ventional two-coil thermally crack- 
ing the 40 vol.-% East Texas residu- 
um to an ultimate yield of motor 
gasoline. 

2. VACUUM DISTILLATION. The 40 
vol.-% East Texas residuum is vacu- 
um distilled to produce an 8.0 vol.-% 
asphalt, The vacuum gas oil plus ex- 
cess light virgin gas oil is catalytical- 
ly cracked and the catalytic cycle 
stock remaining after blending the 
tar bottoms to No. 6 fuel oil speci- 
fication is thermally cracked. 


3. VIS-BREAKING. The 40 vol.-% 
East Texas residuum is charged to 
a flash tower and the resulting bot- 
toms is vis-broken and returned to 
the common flash tower. The tower 
overhead stock, plus excess virgin 
gas oil, is catalytically cracked. The 
catalytic cycle stock remaining after 
blending tar bottoms to No. 6 fuel 
specification is thermally cracked. 

4. COKING. The 40 vol.-% East 
Texas residuum is flash-distilled to 
obtain an overhead fraction and the 
bottoms coked. The combined flash 
tower overhead and total coker distil- 
late, plus excess light virgin gas oil, 
are catalytically cracked. Catalytic 
cycle stock is thermally cracked. 

The basic yield data on which this 
survey is based were obtained during 
an extensive pilot plant program by 
the Houdry laboratories to determine 
the effect of stock preparation meth- 
ods on the catalytic cracking char- 
acteristics of the resulting stocks. 
Stocks were prepared from East 
Texas reduced crude by coking, vacu- 
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DEHYDRATION 
PLANTS... 


. . - Another of Pritchard’s 


GAS ENGINEERING’ 
Services That Can 


SAVE YOU MONEY! 









































Glycol dehydration plant processing 33 million scf of gas per day with direct- 
reboilers and gas exchanger cooling. 


Dehydration plants, using either liquid or solid absorbents, 
are familiar projects to the engineers in the Natural Gas Division of 
J. F. Pritchard & Co. Many companies are turning to Pritchard’s 
competent engineering staff for prompt, economical and effective 


solution to their most pressing gas treating problems. 


Write TODAY for complete information on how Pritchard’s Gas 
Engineering services in design, engineering and construction can be 


—_—, we acca put to work profitably for you. 


solid absorbent plant. 
@ Compressor stations ® L.P.G. Installations 
and additions 
* THESE PRITCHARD GAS ENGINEERING ae ae 
SERVICES ARE AVAILABLE TO YOU ‘ane Ia 
© Conmmioning and ® Gasoline plants 
treating 


Engineering 
Construction _ 
Manufacturing 


NATURAL GAS DIVISION 








Serving the CHEMICAL, POWER, 
PETROLEUM and GAS industries 
os well as providing specialized 
EQUIPMENT for all industries. 


DESIGN - ENGINEERING - CONSTRUCTION 
908 GRAND AVE. © KANSAS CITY 6, MO. 
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AUTOMATIC CONTROL 
ENGINEERED DESIGN BY . MEL- -PAY 
EQUIPMENT 






















Homeunin teh fine Drop! 


" SPLINE TYPE SEAT GUIDED PLUGS are INTERCHANGE- 
ag fletegectiig Am ebro 
Trim is solid Stellite. The retained seat is type No. 12 and the 
plug is type No. 6 Stellite. The spline plug has a valve lift 
of 1”, from the closed to the wide open position. 
Rangeability 50:1, or better, in all fifteen plugs. 
Equal percentage flow characteristics sizes No. 
1 thru No. 5. Linear flow sizes No. 6 thru 
No. 15. — Spline plug is a selective fit 
in a honed seat. 
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& CONVERSION OF FLOW COEFFICIENT 
Cv TO CUBIC CENTIMETERS 
















drop across the valve body. The minimum flow 
will be 1/50 of Cv max., shown in the table. 


HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. |., 


BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND 
KINGSPORT, TENN. LOS ANGELES NEW YORK PITTSBURGH 
ST. LOUIS SYRACUSE TOLEDO TULSA 


In Canada, Railway & Power Engineering Corporation, Ltd 


ALBANY 
HOUSTON 
SEATTLE 


SAN 
WILMINGTON, DEL. 
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Trim Size Cv cc 
1 0.63 2385 
2 0.40 1514 
3 0 25 946 
4 0.16 605 
5 0.10 378 
é 0.063 238.5 
7 0.040 151.4 
8 0.025 94.6 
i” = 
* The valve flow "Cv “ at one inch \ 7 0.0063 23.85 
of lift, is equal to the rate of flow in GPM of ¥ = apts "ane 
water (or equivalent “cc”. at one psi pressure 14 0.0016 6.05 
15 0.0010 3.78 
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TABLE 1—Summary of Processing Economics, Processing 10,000 B/CD East Texas Crude 


Scheme Number 


Processing 


Revenue 


10z RVP Motor Gasoline 
Diesel Fuel 
No. 2 Fuel 
Se el Ur pan ee ee 
ee GE SGD cance se eewnce bnens 
Excess Butane (As Fuel) 
CD nace ee see eR 656 16s KO 0e KO Oe Sas 


Total Revenue 


Operating Costs 


Crude 
Crude 
Houdriflow Cracking ...........++0+- 
Gas Plant ee 
Thermal Crac “king 
Thermal Reforming 
Vacuum Distillation 
Coking 
Catalytic 
TEL to 80 O.N. 
Gasoline Inhibitor 
Taxes, Int. Ins. 
Houdriflow Royalty 
Thermal Royalty ‘ 
Cat. Poly. Royalty .... sin nidtan never wre 
Total Operating Costs 
Earnings, $/CD .. 
Payout Time, Years 


 . 


Distillation 


Polymerization a ee ee 
(F-2) (1, 000 ce’ s). 


TEL to 78 on (F-2) (1,000 cc’s) 
BO, I bab tik io ono vende é ee 
Pape THE, TORE occccescces 


TEL to 82 on (F-2) 
Earnings, $/CD 
Payout Time, Years 


(1,000 cc's) 


Investments (Process Equipment Only) 
Crude Distillation ... ae 
Houdriflow Catalytic & "Feed Prep. 
Vacuum Unit 
Gas Plant 
Thermal Cracking & ‘Reforming _ 

Cat. Poly. & Feed Treating 
WR cane cank cnwok wate Suaaaeeues 
Total 


$/Bbl. 


$ 4.830 
3.570 
570 


Cle ee CO 
ou 
= 


-00$/T. 


-95$/B. 


| 22¢/ee 
5.0¢/B. 
3.0c/B. 
21.0c/B. 


1 


Thermal 
B/CD $/Day 


6,126 
1,000 


29,589 
3,570 


2378 3.567 
739 1,109 


37,835 


10,000 29,500 

10,000 772 

einai 238 

4,960 1,089 

1,990 453 

261 226 

437 ar 

6,241 

—_— 401 

6,950 209 

261 55 

$33,911 

3,924 

er 2.04 

283 $ 623 

< 4,263 

. a on 
669 $ 1,47 

or 3, rr 

, a 35 


$700,000 


680,000 
1,180,000 
370,000 


$2,930,000 


2 


Vac. Dist. 
Once-Thru 
Cat. Crack. 


B/CD $/Day 


32,332 
3,570 


6,694 
1,000 
1,781 2,672 
744 1,116 
43 45 





39,735 


10,000 29,500 
10,000 772 
4,157 703 
ose 592 
1,552 489 
1,990 453 
4,000 355 


358 256 
210 464 
6,694 7 
aeaea 647 
4,157 208 
3,542 106 
358 75 
$34,627 

5,108 

eredea 2.53 
104 $ 229 
=e 5,343 
worn 2.42 
388 $ 854 
4,718 

2.74 


$700,000 
1,505,000 
500,000 
775,000 
800,000 
440,000 


$4,720,000 


3 
Visbreaking 


Once-Thru 
Cat. Crack. 
B/CD $/Day 
6,797 32,830 
1,000 3,570 
1,623 2,435 

794 1,191 

65 68 
40,094 

10,000 29,500 
10,000 772 
4,272 812 
aidea al 605 
1,614 500 
1,990 453 
373 261 
228 502 
6,797 7 
<a 589 
4,272 214 
3,604 108 
373 78 
$34,401 

5,693 

— 2.07 
114 $ 251 
ais 5,944 
oo 1.98 
399 $ 878 
ene 5,317 
2.22 


$700,000 
1,550,000 
800,000 
800,000 
450,000 


$4,300,000 


4 


Coking 
Once-Thru 
Cat. Crack. 


B/CD $/Day 
7,370 35,597 


1,000 3,570 
826 1,239 
858 1,287 

80 84 
220 

41,997 

10,000 29,500 
10,000 772 

4,767 815 
awe 654 

2,083 585 

1,990 453 

1,497 427 
422 276 
337 742 

7,370 7 
ncgea'd 695 

4,767 238 

4,073 122 
422 89 

$35,375 
6,622 

nae 2.10 
186 $ 409 
o«s 6,955 
° ‘. 2.00 
557 $ 1,226 
6,138 

2.27 


$700,000 
1,600,000 
840,000 
880,000 
85,000 
570,000 
$5,075,000 


3A 


Visbreaking 
Recycle 
Cat. Crack. 


B/CD $/Day 


6,745 32,578 
1,000 3,570 
505 1,803 
1,024 1,536 
753 1,130 


124 130 
40, 747 

10,000 29,500 
10,000 772 
8,544 1,063 
iain 629 
1,990 453 
373 261 
147 324 
6,745 7 
bhi 586 
4,272 214 
1,990 60 
373 78 
$33,947 

6,800 

1.72 

65 $ 143 
6,981 

1.68 

306 §$ 673 
6,451 

1.82 


$700,000 
1,900,000 
825,000 
400,000 
450,000 


$4,275,000 


44 


Coking 
Recycle 
Cat. Crack. 


B/CD $/Day 


7,120 34,390 
1,000 3,570 
629 2,246 
243 365 
794 1,191 
130 136 
owe 220 
42,118 


10,000 29,500 


10,000 772 
9,534 1,093 


1,990 453 


1,497 427 
407 272 
203 447 

7,120 7 

678 

4, 767 238 

1,990 60 
407 85 

$34,711 

7,407 

eves 1.83 

96 $ 211 

; 7,643 

eae 1.77 

389 $ 855 

° 6,999 

1.94 
$700,000 


1,960,000 
850,000 
400,000 
470,000 


570,000 
$4,950,000 





um distillation and by vis-breaking 
to various severity levels. Stocks 
were cracked in a pilot catalytic 
cracking unit. Gasoline and fuel 
blends were prepared and tested. 

In the economic study of Table 1, 
the crude charge is assumed to be 
10,000 b/cd. of East Texas crude. 
Crude is distilled to obtain a 250° F. 
end point straight-run gasoline, a 
250-400° F. straight-run naphtha, a 
light gas oil for Diesel or No. 2 
fuel, and a 40 vol.-% residuum. The 
250° F. E.P. straight-run gasoline is 
used directly in the final motor gas- 
oline blend. The 250-400° F. naphtha 
is thermally reformed to obtain a 70 
octane distillate. It was assumed 
that 1000 b/d of light gas oil goes to 
Sales and the remaining 960 b/d is 
available as catalytic cracking charge 
Stock. The C, and C, fractions from 
the thermal and catalytic operations 
are charged to a catalytic polymeri- 
zation unit to produce polymer for 
use in the motor gasoline blend. In 
Table 2 are listed the typical Gulf 
Coast price structure and utility 
values were assumed to be represen- 
te “ive of the prices as of March 17, 
13*9. To convert Table 1 to a study 
a particular refinery it is sug- 
‘ted refiners substitute their own 
price structure. 

Overall maintenance cost used in 


fo) 
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Table 1 for processing equipment was 


assumed as 4.0% 
Taxes, 
were estimated at 5.0% 
Royalty rates were assumed 
of fresh feed for 
3c per bbl. of 


ment. 
to be 5c per bbl. 
catalytic cracking, 


interest 


and 


of the investment. 
insurance costs 
of invest- 





fresh feed for thermal cracking and 
reforming, 0.5c per gal. of polymer 


for catalytic polymerization. 


Invest- 


ment figures are limited to the prim- 
ary processing equipment only, and 


do not 


auxiliary facilities. 


include’ storage or off-site 


Processing Equipment 


A conventional 


two-coil 


thermal 


TABLE 2—Product Prices and Utility 


Values 

Stock Price 
East Texas Crude, Bbl. $2.95 
Motor Gasoline, Gal. 0.115 
Diesel Fuel, Gal. 0.085 
Se  ainiiioWeenes dues cee 0.085 
No. 6 Fuel, Bbl. . aide hae wee ieee 1.50 
Butanes, Gal. (Fuel Value) 0.025 
,. oO SR errr errr 0.25 
ee) ee ee ca ce Neewn ash ews 0.35 
Ph Pn céesdesactudncennnawde 0.008 
Water (Cooling), M Gal. .... 0.005 
Water (Treated), M Gal. .......... 0.15 
Clay Catalyst, Lb. ver 0.05 


cracking unit was assumed to handle 
the East Texas residuum with pro- 
vision for vis-breaking it and crack- 
ing the light oil. A conventional vacu- 
um tower is used to flash the reduced 
crude. Vacuum gas oil. is charged 
to the catalytic unit. 

In order to minimize the investment 
by eliminating a flash tower, an 
integral type flow is used. Reduced 
crude is charged to a flash tower 





TABLE 3—Comparison of Processing Schemes Producing 80 oct. Gasoline 


Scheme Investment 
No. Processing $1000 
1 Thermal . $2,900 
2 Vacuum Distillation 4,720 
3 Vis-breaking ‘i 4,300 
4 0. eer 5,075 
3A Vis- «~~ lana 
Cat. Cracking .. 4,275 
4A Coking—Recycle ‘Cat. 
| ES eee 4,950 


No. 6 Fuel c.c. 
Payout Produced T.E.L. 
Period Earnings % on to 80 
Yrs. $/CD Crude Oct. Motor 
2.04 3,924 23.78 1.7 
2.53 5,108 17.81 0.75 
2.07 5,693 16.23 0.80 
2.10 6,622 8.26 1.09 
1.72 6,800 10.24 0.52 
1.83 7,407 2.43 0.68 
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and resulting bottoms is charged to 
a vis-breaker heater and then to the 
common flash tower. Combined flash 
tower overhead vapor is charged to 
the catalytic unit. 

A drum-type delayed coking unit is 
used. The charge is the 15 vol.-% 
residuum from flashing the 40% East 
Texas residuum in an atmospheric 
flash tower. Coker overhead prod- 
ucts combine with flash tower over- 
head for catalytic processing. 

The new Houdriflow_ catalytic 
cracking process is used in all of 
these studies. For a description of 
this process, which retains the desir- 
able features of the conventional TCC 
process and contains a number of 
features giving greater flexibility and 
low cost, see PETROLEUM PROCESSING; 
December, 1948, p. 1163; and Feb- 
ruary, 1949, p. 137. 

A summary of the relative ad- 
vantages of the various processing 
schemes when producing a gasoline 
with an 80 octane rating by the F-2 
or Motor Method is given as Table 3. 
This indicates that, at the present 
gasoline prices and providing the 
refiner has a market for coke, the 
delayed-coking process is an attrac- 
tive method for preparing catalytic 
cracking feed stocks. Although the 
coking scheme results in the largest 
investment, the payout time com- 
pares very favorably with the other 
processes and the earnings per day 
are appreciably higher than for the 
other processes. 

Vis-breaking compares favorably 
with the coking process in that it has 
a lower investment, slightly lower 
payout time, but produces lower earn- 
ings. Recycle catalytic cracking of 
the cycle stocks (Schemes 3A and 
4A) indicates reduced payout times 
and higher earnings over once- 
through catalytic cracking followed 
by thermal cracking of the net cycle 
stocks after fuel blending. 

The Houdriflow catalytic cracking 
unit is capable of handling cycle 
catalytic stocks ranging from mate- 
rial having an initial boiling point of 
400° F. to an end point of 1000° F 
Feed may be in the liquid or vapor 
phase as charged, or a mixture of 
the two. Final vaporization prior to 
cracking results from the hot cata- 
lyst (1000 to 1150° F.) and the pres- 
ence of steam. 

Basic yield data for the various 
operations are shown in Tables 4, 5 
and 6, which are self-explanatory. 


Processes Compared 


Plots of pay-out time vs. price of 
residual fuel with once-through and 
recycle catalytic cracking, and dif- 
ferential earnings and payout times 
vs. various gasoline prices are pre- 
sented in the original paper but omit- 
ted here. Variations in the fuel price 
produce the greatest effect on earn- 
ings of those processing schemes pro- 
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ducing the most residual fuel. Re- 
cycle catalytic cracking minimizes 
residual fuel when compared with 
once-through catalytic cracking fol- 
lowed by thermal cracking of the 
catalytic cycle stock. The recycle 
operation is affected less by the price 
of fuel and shows considerable ad- 
vantage over once-through cracking. 

As the gasoline price increases, 
with fuel prices remaining constant, 
the advantage of the coking, vacu- 
um-flashing and vis-breaking meth- 
ods over thermal cracking increases. 
The differential earnings between the 
various processing schemes are only 
slightly affected by substantial 
changes in gasoline prices. 

The lead requirements for the mo- 
tor gasoline blends vary appreciably, 





TABLE 4—Thermal Reforming Yields, 
Schemes 1 to 6 
Charge to Unit, B/CD 


depending on the method of process- 
ing. A brief summary of the lead re- 
quirements is given in Table 7. 

On the basis of this summary it is 
apparent that, as the octane level 
is increased, the advantage of cata- 
lytic over thermal cracking increases, 
The advantage of coking over vis- 
breaking decreases because of the 
higher lead requirement. The higher 
lead requirement results from the 
lower octane number of the coker 
gasoline. 

If the lead content of the gasoline 
had been held constant, and the 
octane difference corrected by the 
amount or severity of naphtha re- 
forming, the relative advantage of 
catalytic over thermal cracking would 
be enhanced. 

The following conclusions are 
drawn from the economic studies 
presented: 

1. At the present market condi- 
tions, coking or vis-breaking are 
the best methods for preparing cata- 
lytic cracking charging stocks. 








250-400" VF. Maphtne ..cccccccccccs 1,960 
Yields Based on Charge, Vol.-% : : . 
SE aan on cn ceniaesinesse« 73.5 2. More catalytic cracking capacity 
ig RS ge eran Sor 3.0 appears necessary because of the 
Normal Butane 200000 cJcLUULILIIIED 2'g.-—=s« octane advantage of catalytic over 
ed ie ac hacnldrnd mG nem ee 5.4 thermal gasolines. 
Propylene . errr r 5.1 . , 
Dry Gas (C, + Lighter), Wt.-%.... 15.3 3. The use of catalytic cracking is 
Gotane Ratings (P-8) ‘ni advantageous to minimize the pro- 
Product 200.0000.0.0,0IIIIIUIIIID  qelo duction of residual fuel. 
TABLE -Teniiow Cony Gading Yields 
SCHEME NUMBERS 3A 4A 
Charge to Unit, B/CD 
Diesel Fuel ..... ee ee 960 960 960 960 960 
Flash Tower overhead | gséeetian eee 
Virgin ea ‘ er 2,504 2,504 2,504 2,504 
Visbreaker paw ea armas esac 808 aia 808 rr 
ED oa cd cn aa en oraels er ne 1,303 axes 1,303 
Pe Se GN «:c0nssoewveee as 3,179 Ree wae rr 
EE. -tb-0s Washo edd teehee sned.coe eeicii:s Aikert eacard 4,272 4,767 
a ie are ea alae 4,139 4,272 4,767 8,544 9,534 
Yields Based on Fresh Charge, Vol.-% 
Debutanized Motor Gasoline .... 42.0 41.8 43.2 59.0 59.4 
Cees GEE QE sacceasssoanes 45.8 44.2 43.7 18.2 18.3 
Isobutane Cas ednn ena cannes 5.0 5.1 5.1 7.4 7.1 
Normal Butane AE ee ree 1.8 1.9 2.0 2.7 2.7 
i ces a etek ca new eeawnee ee 4.3 4.3 4.8 5.5 5.6 
NN cost ok eS at 2.6 2.9 3.2 4.3 4.4 
Dry Gas (C, ze Lighter), Wt.- 5.9 6.8 6.2 10.7 10 3 
Carbon, Wt.-% eee 4.6 5.0 5.5 8.4 9.5 
Carbon, #/Hr. (Stream Day) -. 2,710 3,020 3,717 5,140 6,489 
TABLE 6—Thermal Cracking Yields 
Scheme Numbers 1 2 3 4 
Charge Stock, B/CD 
SRR er ee 960 rrr oven 
Reduced Crude ap aati 4,000 pated er see 
a CS Eee i 1,552 1,614 2,083 
7 arr 4,960 1,552 1,614 2,083 
i, ME tcc ce easedseeadicds 24.8 28.5 26.9 27.6 
Yields Vol.-% 
Debutanized Motor Gasoline ...... 43.4 47.5 47.7 47.1 
DE Sevecah cs sacnkoaras ewan 1.8 1.4 1.4 1.4 
Te OO ere 1.4 3.3 3.4 3.3 
DE Saccescssapaniionadiacedaes 2.6 3.6 3.6 3.6 
NG 6 cs dan ncinwdnu sewnvneces 2.1 3.0 3.0 3.0 
- 2 <cceneuasswanad cae ean can 46.7 36.5 37.1 36.5 
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TABLE 7—Comparison of Lead Requirements by Processing Schemes for Various 
Octane Numbers 


Scheme 

No. Processing 

1 Thermal .. parte’ 6a aeeweien 
2 Vacuum- Distillation 

3 Visbreaking Sr ee 

4 See 

3A Visbreaking—Recycle Cat. 

4A Coking—Recycle Cat. Crack. 


Crack. .. 





Lead Requirement, cc/Gal. 


738 O.N 80 OLN. 82 O.N. 84 O.N. 
4.2 1.7 2.6 oes 
0.37 0.75 1.38 2.15 
cocee OF 0.8 1.40 2.20 
enen 0.6 1.09 1.8 2.99 
0.23 0.52 1.08 Se 
0.32 0.68 1.30 2.0 
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To meet industry’s require- 
ments for a refrigeration 
insulation that will stand up 
under many new kinds of 
service, Johns-Manville has 
developed Zerolite* .. . an 
entirely new inorganic low temperature insulation. 





Zerolite is intended for industrial use where a 
dependable insulation with low heat conductivity is 
important to the economical operation of a system. The 
temperature range of Zerolite is from 400 F below 
to 170 F above. 


Zerolite sheets, lagging, and pipe insulations are made 
from mineral wool, processed with a special resin 
binder that provides exceptional moisture resistance. 
Available in wide variety ot sizes and thicknesses. The 
pipe insulation is further provided with an asphalt 
jacket that protects both longitudinal joints. 

Reg. U.S. Pat. Off. 





JOHNS MANVILLE 


high fire resistance 
low heat conductivity 
excellent moisture resistance 
immunity to many solvents 


MADING € eid LATION 





Skilled application service. To assure the maximum 
return from your Zerolite insulation investment, have 
your next job engineered and applied by a Johnse 
Manville insulation contract firm: 


ZEROLITE is recommended for insulating: 


Petroleum dewaxing equipment 
Gas purifiers and condensers 
Chillers and exchangers 

Chemical process lines 
Pharmaceutical process equipment 
Reactors and economizers 


Solvent storage and piping 
Ammonia lines 

Cold tanks and vessels 
Cold water lines 

Freon lines 

Air conditioning equipment 





Send for this Folder 


This new folder contains de- 
scriptions, property tables and 
other data on Zerolite’s advan- 
tages. Write Johns-Manville, 
Box 290, New York 16, N.Y. 

















Johns-Manville BRON 
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Trends in Petroleum Refining 


Technical developments of recent years have increased the overall 


complexity of refining operations. 


The blending of distillate fuels neces- 


sary to satisfy the volume of demand poses new problems in overcoming 


their tendency towards instability in storage. 


While the catalytic cracking 


process has been simplified, its installation adds to the complexity of re- 


fining operations. 


The present need for up-grading straight-run gasoline 


presents economic as well as technical problems for the refiner. 





Condensed version of paper 
under the same title, by Edwin 
F. Nelson, vice president, Uni- 
versal Oil Products Co., Chi- 
cago; presented before 37th An- 
nual Meeting, Western Petro- 
leum Refiners Assn., San An- 
tonio, March 28-30. 











HE cycle involving abundance of 

crude oil into which the petro- 
leum industry now appears to be en- 
tering makes it difficult for refin- 
ers to conduct profitable operations. 
The most promising overall solution 
is a technical one: that of having 
flexibility of plant. operations, so as 
to change crudes and products, or 
the amounts of each made, to derive 
quick advantage of currently exist- 
ing market demand. 

Another long-range major trend in 
refining, that of producing better 
quality products at lower costs, also 
has resulted in increased technical 
complexity in operations. The solu- 
tion of the complex problems con- 
fronting refiners today calls for the 
services of experts and specialists on 
their staffs. The various independent 
organizations devoted to the tech- 
nology of refining provide necessary 
assistance to refiners’ staffs on tech- 
nical matters. 


MOTOR GASOLINE: The industry 
is back to normal pre-war conditions, 
with emphasis on quality, interpreted 
by the public as octane number. At 
the present time, when further in- 
creases in octane number may re- 
quire substantial refinery additions, 
increasing attention is being given to 
the utilization of the octane values 
of present fuels in automotive ve- 
hicles, also to the test methods used 
for determining octane numbers. 

Regular grade gasoline of 80 Re- 
search and 76 Motor will give knock- 
free operation for all normal driving 
conditions in about 40% of the cars 
on the road. Similar completely 
knock-free operation in the other 
60% of the cars can only be obtained 
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with a fuel having a Research oc- 
tane number of over 90. On the av- 
erage, however, maximum octane 
number is needed only 10% of the 
time. On multiplying these percent- 
ages, the average gasoline of today 
is found to be satisfactory over 94% 
of the time. 


This situation represents a serious 
waste of expensively produced octane 
numbers. One approach to the prob- 
lem of making better utilization of 
octane values present in motor fuel 
recognizes that the anti-knock char- 
acteristics of fuels and fuel com- 
ponents are also dependent on such 
engine variables as speed and load. 
Different hydrocarbon types respond 
to these variables in highly charac- 
teristic ways. The possibility there- 
fore exists of blending fuels with 
anti-knock properties designed to 
match the,requirements of the en- 
gine at all operating conditions. Real 
progress in this direction has been 
prevented by lack of a laboratory 
test method which will give a rea- 
sonable indication of road perform- 
ance. Development of such a method 
is now being attempted by the Co- 
ordinating Research Council of the 
American Petroleum Institute and 
the Society of Automotive Engineers. 


BURNER OILS: To satisfy the in- 
creasing demand for light distillates 
above the gasoline range, it is be- 
coming standard practice to blend 
distillate fuels from all available 
stocks of acceptable boiling range. 
These blends exhibit storage insta- 
bility of various kinds, including pre- 
cipitate formation, darkening, and 
soluble gum formation. 


Blends of sweetened straight-run 
and cracked distillates from high sul- 
fur crudes are apparently particu- 
larly susceptible to precipitate for- 
mation, which may occur in periods 
of a few days to a year. In some 
cases precipitates have formed even 
in unblended straight-run distillates 
from high sulfur crudes. It is known 
that disulfides contribute to precipi- 
tate formation, and that the bad ef- 
fect of sweetening is due to the con- 
version of mercaptans into disulfides. 


Another known source of troub!e: 
is caustic washing, which may leave 
sodium salts of organic acids dis- 
solved in the oil. These salts may he 


removed by a _ subsequent water 
wash; followed in certain cases hy 
filtration. In certain circumstances 
it is possible by using dilute caustic 
—less than 5° Be.—to reduce the 
sodium salt pickup by the oil and 
eliminate the need for water wash. 
In the case of some blends where 
precipitate formation is particularly 
rapid, a reasonably stable product is 
obtained by carrying out the filtra- 
tion after several days’ storage. 

While color formation does not af- 
fect performance of burner oils, it is 
of some importance from the sales 
angle. The chemistry is obscure but 
nitrogen bases are thought to be 
involved and acid treatment usually 
improves color stability. As usually 
carried out, however, acid treatment 
results in some sulfonation, with con- 
sequent precipitate and haze forma- 
tion. The use of dilute acid is a pos- 
sible solution. 


Soluble gum formation is found in 
cracked fuels and in a few virgin 
fuels. Strong sulfuric acid treatment 
improves gum stability, at the risk 
of the other problems just mentioned. 
The suggestion has been made that 
soluble gum is harmful in distillate 
fuels, but no definite evidence of op- 
erating difficulties due to soluble 
gum has been obtained. This is not 
surprising, however, since use of dis- 
tillate fuels in domestic oil burners 
or diesel engines does not involve 
conditions resembling those found in 
the automotive carburetor and intake 
manifold. 

Solvent extraction to remove heavy 
aromatic oils and improve cetane 
number may offer a _ possibility of 
up-grading heavy cracked distillates. 


RESIDUAL FUEL: The refiner of 
today is under increasingly heavy 
economic pressure to reduce his re- 
sidual fuel oil production. A variety 
of methods are available, depending 
upon his present operations. Refin- 
eries having only topping facilities 
have the following choices: 

1—Adjustment of crude tower op- 
erations to produce maximum 
amounts of distillates. 


2—Installation of a vacuum unit to 
produce virgin asphalt. The wisdom 
of this step depends largely upon the 
available asphalt market. 


3—Installation of vis-breaking, 
thermal cracking, catalytic cracking, 
or coking units. 


Refineries in which some of these 
processes are already installed have 
a correspondingly limited choice. Re- 
fineries without catalytic cracking 
can achieve a substantial reduction 
in residual fuel production by in- 
stalling such facilities. In a typical 
refinery processing Mid-Continent 
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crude this step will reduce residual 
fuel by 30 to 40%. The present trend 
toward lower residual fuel prices 
has caused many refiners to con- 
sider converting more refinery fuel 
gas into polymer gasoline and off- 
setting the reduction in fuel gas by 
burning pitch or residual fuel. 


PETROCHEMICALS: Various dif- 
ficulties frequently appear on inves- 
‘ tigation of this field by refiners. One 
of these is that the light olefins, 
which are the most important petro- 
chemical raw material, are only 
available in sufficient quantities at 
rather large refineries. Substantial 
capital investment is involved in most 
petrochemical developments. The 
smaller refinery, however, may oc- 
casionally find the opportunity to 
dispose of raw materials to a nearby 
chemical plant. In carrying out lim- 
ited manufacture of chemicals, some 
refiners have faqund it profitable to 
modify their poly plant operations 
to produce propylene tetramer, which 
is an intermediate in detergent pro- 
duction. 


WASTE DISPOSAL: Refiners are 
being forced to devote more atten- 
tion to waste disposal. Increasingly 
stringent regulations govern both the 
analysis of water discharged into 
lakes or streams, and the solids and 
sulfur content of stack gases. The 
combined impact of these regulations 
and the shift to high-sulfur crudes 
is forcing an increasing number of 
refiners to include production of sul- 
fur or sulfuric acid in their opera- 
tions. 


CATALYTIC CRACKING: Cata- 
lytic cracking offers an interesting 
example of the early complex solu- 
tion to a complex problem, followed 
by simpler solutions as the problem 
was further investigated. The first 
commercial fluid unit, built by Stand- 
ard Oil Co. of Louisiana at Baton 
Rouge and placed in operation in 
1942, was the result of bold and bril- 
liant pioneering by the Jersey or- 
ganization. 


As a result of the experience with 
commercial units and of studies in 
pilot plants, it was concluded that 
great simplifications in design were 
possible, and would be most ad- 
vantageous from the standpoint of 
capital investment, operating cost 
and yield and quality of product. The 
first commercial installation of this 
improved design, made by the Aurora 
Gasoline Co. at Detroit, has now been 
in operation almost two years. Nine 
units of this design, with a total ca- 
pacity of 80,000 b/d charging ca- 
pacity, are under construction. 


CRACKING CATALYSTS: Three 
basically different types of catalysts 
are used commercially: 1) the nat- 
ural catalyst, as typified by super 
filtrol, an acid-treated bentonite clay; 
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2) silica-alumina catalyst, which 
consists fundamentally of alumina 
with silica gel; and 3) silica-mag- 
nesia catalyst, similar to silica-alu- 
mina except that magnesia replaces 
the alumina. 


Natural catalyst is less uniform in 
quality than the prepared and is ad- 
versely affected when exposed to 
high-sulfur feed stocks and higher 
temperatures. Its lower price makes 
it attractive where circumstances 
will permit its use. Synthetic silica- 
alumina continues to hold: a leading 
position due to its properties, which 
combine catalytic stability and high 
octane of the product. Silica-mag- 
nesia is now commanding attention 
because of its better resistance to 
steam deactivation and because a 
greater yield of gasoline can be ob- 
tained from a given quantity of feed 
stock. This additional gasoline is ob- 
tained largely through a reduction 
in yield of C, fractions. The gasoline 
produced is less volatile and lower 
in octane number than that obtained 
through the use of silica-alumina 
catalyst. 


Both synthetic varieties can be 
produced either as ground powder or 
in the form of microspheres. The lat- 
ter form is coming more and more 
into use since it reduces mechanical 
wear of both the catalyst and physi- 
cal plant equipment. 


TREATING “CAT-CRACKED” 
GASOLINE: While these gasolines 
are fundamentally more stable than 
thermal gasolines, they contain small 
concentrations of thiophenols and 
other acid oils. Thiophenols are det- 
rimental to storage stability but are 
quite acidic and are easily removed 
by a simple caustic wash. Acid oil 
content generally must be reduced 
to avoid gum formation and this is 
also accomplished by a caustic wash. 
Addition of a potent synthetic in- 
hibitor to caustic washed catalytic 
gasoline will almost always result 
in a product of superior, stability 
characteristics. 


The mercaptan content of catalytic 
gasoline is low and if the proper in- 
hibitor is added, sweetening will oc- 
cur in the rundown tanks in most 
cases in a few hours. A typical cata- 
lytic gasoline treating system is 
simpler than is required for thermal 
gasoline and consists of a caustic 
wash and an inhibitor injection sys- 
tem. 


REFORMING: The industry has 
available a number of processes for 
up-grading low-octane, straight-run 
gasoline. Each suffers from one or 
more of the following major disad- 
vantages; 1) limited octane number 
improvement, 2) high volumetric loss, 
and 3) high plant and operating cost. 


These processes, however, have 
been more and more adopted as a 


result of irresistible pressure fo. 
higher octane gasoline. They include 
1) mercaptan extraction, 2) hot cla, 
or bauxite treatment, 3) thermal re 
forming, 4) thermal reforming plus 
catalytic polymerization, 5) poly 
forming, and 6) hydroforming. 


The first two of these are essen- 
tially desulfurization processes, which 
give moderate improvements in lead- 
ed octane numbers at high yields and 
low operating costs. Refiners so sit- 
uated that they can meet their oc- 
tane requirements by such processes 
will continue to find them satisfac- 
tory. The other processes listed are 
capable of producing substantial im- 
provement in octane number but at 
the expense of lower yield and higher 
cost. 


The most important reaction in 
thermal reforming is cracking. All 
hydrocarbons can be cracked but in 
general the paraffins are somewhat 
more susceptible to this reaction 
than other constituents of straight- 
run gasoline. Among the paraffins, 
there is a definite increase in crack- 
ing susceptibility with boiling point. 
The liquid products of paraffin crack- 
ing have improved octane numbers 
both because they are lower in mo- 
lecular weight and because they are 
somewhat unsaturated. It is evident 
from this picture that thermal re- 
forming does have a certain inherent 
selectivity, which is reflected in the 
first part of the yield-octane curve, 
which shows a relatively steep rise 
in octane number. The volumetric 
loss is almost entirely represented by 
gas, with only a slight formation of 
higher boiling materials. 


Unfortunately, the initial slope of 
the yield-octane curve is not long 
maintained, and a limiting octane 
number is reached which cannot be 
significantly increased, no matter 
what loss is taken. This situation 
reflects the fact that the inherent se- 
lectivity of thermal reforming is al- 
most completely exhausted at a yield 
of 80-85%. The products of selective 
thermal reforming are not of excep- 
tionally high octane number, and 
hence the yield-octane curve becomes 
flat at an undesirably low level. 

The gas loss in thermal reforming 
has a substantial olefin content and 
polymerization, therefore is a natural 
supplement to thermal reforming. 
The most common form of this com- 
bination is the use of the UOP poly- 
merization process to convert C, and 
C, olefins to polymer gasoline. Ad- 
dition of this polymer to the thermal 
reformate raises both yield and oc- 
tane number, and therefore makes 
a substantial improvement in the 
yield-octane curve, which eventually, 
however, flattens out at too low an 
octane number. One contributing fac- 
tor here is that at increasing. thermal 
conversions the C, and C, olefins con- 
stitute a decreasing percentage of 
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the total gas made. The addition of 
catalytic polymerization improves the 
selectivity of thermal reforming, but 
is unable to correct the production 
of large quantities of saturated gases. 

Polyforming combines thermal re- 
forming with polymerization. By re- 
cycle of C, and C, gases to the re- 
forming zone, their olefinic constitu- 
ents are to some extent forced into 
liquid-forming reactions. While the 
chemistry is not identical in detail 
with that of the thermal reforming 
—catalytic polymerization combina- 
tion, the same general considerations 
apply. 

Hydroforming is a completely dif- 
erent approach to the problem of oc- 
tane improvement of  straight-run 
gasoline. From the plant operator’s 
viewpoint it differs in being a cata- 
lytic process, in recycling large 
amounts of hydrogen, and in requir- 


ing frequent regeneration of the cat- 
alyst by burning off carbon. From 
the chemist’s standpoint the differ- 
ences are just as great. While the 
typical reaction in thermal reform- 
ing is cracking of heavy paraffins 
to lighter paraffins and olefins, in 
hydroforming it is dehydrogenation 
of naphthenes to aromatics. In hy- 
droforming, as in thermal reforming, 
the principal by-product is light gas. 
However, the gas is saturated and 
cannot be converted to polymer. The 
yield-octane curve for hydroforming 
is similar to that for thermal reform- 
ing plus polymerization. Necessity 
for regeneration leads to high plant 
and operating cost. 

(The remainder of Mr. Nelson’s 
paper is devoted to the new Plat- 
forming process, which is described 
briefly in this issue, beginning on 
pg. 553.) 





Reforming Methods Compared 
For Sweet and Sour Naphthas 





Material in this article is 
based on the paper, ‘“Hydro- 
forming and Thermal Reform- 
ing Operations on Sweet and 
Sour Heavy Straight-run Naph- 
thas,” presented before the 37th 
Annual Meeting of the Western 
Petroleum Refiners’ Assn., San 
Antonio, March 28-30. Authors 
are N. H. McLaurin, C. M. Mc- 
Intosh, and D. S. Kaufman, all 
of The Texas Co. 











ESULTS of an extensive pilot 

plant study in the research and 
development laboratories of The 
Texas Co., Port Arthur, on hydro- 
forming and thermal reforming op- 
erations on sweet and sour heavy 
Straight-run naphthas were presented 
before the WPRA meeting in San 
Antonio. An economic comparison 
also was made of the direct operating 
costs of the two processes. The data 
from these studies were summarized 
as follows: 


1—Hydroforming was found to pos- 
Sess a definite yield-octane number 
advantage over thermal reforming. 
2-—When reforming to a given oc- 
tane number, thermal reforming was 
found to be more economical below 
about 78 ASTM Motor octane num- 
ber, and hydroforming more econom- 
ical above that level. The differences 
were small, however, and were not 
considered significant. 
‘Reforming operations on the 
Sour stock were found to result in a 
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much more attractive yield-octane 
number relationship than on _ the 
sweet stock. 


4—-The relative economics of the 
two processes were virtually the 
same for both the sweet and sour 
stocks. 


the thermal reforming portion of the 
study. Of the 18 runs made on the 
thermal reforming unit, 8 were made 
charging heavy straight-run naphtha 
from the sour crude and 10 runs 
charging heavy straight-run naphtha 
from the sweet crude. 

The pilot unit used for the hydro- 
forming portion of the investigation 
compares favorably in yield and 
product quality with several commer- 
cial hydroformers. The catalyst em- 
ployed in the study was a molyb- 
dena-alumina hydroforming catalyst 
in the form of % x % in. pellets. 
Forty-four hydroforming runs were 
made under varying conditions. In 
both studies, hydrocarbon analyses 
of the gaseous fractions were ob- 
tained by mass spectrometer, while 
the liquid samples were analyzed by 
low temperature fractional distilla- 
tion. 

While is it recognized that the 
product distribution of reforming is 
affected by variations in pressure; the 
effect, according to available corre- 
lations, is not very great over rela- 
tively small ranges and was ignored 
in the correlations of thermal reform- 
ing results. The same is true of the 
effect of pressure and hydrogen re- 
cycle rate on hydroforming and the 
correlation of these results. 

In analyzing the results of thermal 
reforming operations, the yields of 





TABLE 1—Charge Stock Tests 
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Run Naphtha 
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o when you need help in evaluating crude 
stocks, in boosting product quality, in cutting 
processing costs ... in meeting the complex 
problems you may face tomorrow? Can you 
count on the kind of help you need... 


when you need it? 

















Catalytic Polymerization 
Unit Added by McMurrey 


By O. C. DeLoach 


Secretary & Plant Superintendent 
McMurrey Refining Company 


A catalytic polymerization unit, re- 
cently placed on stream at the ‘Tyler, 
Tex., plant of McMurrey Refining Co., 
marks the latest step to be completed in 
~ = a program of expan- 
sion and improve- 
ment begun soon 
after our refinery 
was built in 1931. 

‘The poly unit, 
which is of the 
chamber type, with 
a single tower and 
multiple catalyst 
beds, was designed 

_j by Universal Oil 
O.C. DeLoach fe go Co. and 
uilt by our own 

construction department. 

Charge stock to the poly unit is the 
net stabilizer gas from our thermal 
cracking unit, also designed by UOP. 
Its composition and that of the polymer 
product leaving the poly plant are 
shown in the following table. 


Fresh Feed Polymer Gasoline 
Gas Mol. % _ Liquid Vol. % 


isin 


Hydrogen ...... 
Biethame ....... 1.8 
Eenyieme ....... 1.8 
ae 7.6 
Propyeeme ...... 14.1 
te. REET 24.5 
Isobutane ...... 35 0.4 
Isobutylene ..... 7.2 0.1 
n-butylene ...... 15.2 2.5 
Normal butane .. 22.4 13.9 
PURINES ....5-. 1.9 9.2 
Hexanes plus... 73.9 
100.0 100.0 
Specific gravity 
of hexanes plus ........... 0.7316 
Properties of Polymer Gasoline 
a errr. 
A eee 12.3 
Specific gravity ............ .7082 


The poly unit has been producing 
approximately 150 b/d of polymer, 
which represents about 4 per cent on 
the topped crude charged to the crack- 
ing unit and an 8 per cent increase in 
gasoline yield. 


Save on Lead Requirements 

Not only is the overall production of 
gasoline thus increased, but the addi- 
tion of high octane polymer to the 
motor fuel considerably reduces the 
amount of tetraethyl lead required to 
maintain our octane standard at 
80ASTM and 88 Research for premium 
gasoline. The polymer has an 82.5 
ASTM octane rating and 100 ASTM 
blending value. Catalyst life during the 
first run, which ended Sept. 13, 1948, 
was 77.8 gallons of 2 lb. RVP polymer 
per pound of catalyst. Olefin conversion 
rate is about 90 per cent. 

A number of catalytic polymerization 


(Advertisement) 
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units have been installed since the war 
to process gases from catalytic cracking 
units. Many of these have been built by 
the adaptation of existing equipment. 
By contrast, this unit, designed to poly- 
merize thermally cracked gases, has been 
built with all new material from the 
ground up in accordance with our 
licy. 

In operation, the gas from the crack- 
ing plant stabilizer is caustic washed 
and water washed. It is then picked up 
by a compressor and passed through the 
catalyst tower, and after exchanging 
heat with the catalyst tower effluent, is 
further heated to reaction temperature 
by means of a hot oil exchanger. Liquid 
butane is employed as a quench for cat- 
alyst temperature control. The catalyst 
tower effluent is fractionated to pro- 
duce a stabilized polymer and a butane 
fraction used in the gasoline blends for 
vapor pressure control. 


Average Operating Conditions 
Average operating conditions for the 
unit are shown below: 
Catalyst Temperatures 


No. 1 bed — Avg. °F.......... 400 
No. 2 bed — Avg. °F.......... 405 
No. 3 bed — Avg. °F .......... 410 
Catalyst tower pressure 

biavmmeiens 450 Ibs. per square inch 


Polymer production. .150 B/D Average 
Yield of Polymer 

Volume percent on topped crude. .4.0 
Olefin Contents — Mol. % 


i hcncennen sees aeekeee 34 
ee 22 
Butane and lighter effluent. ..... 5 
Polymer Inspection 
EE o wnindain ee ae ae wed 12.0 
API gravity, degrees ........... 68.0 
ASTM distillation 
DT scecéepave cakun teats 95 
a PRS Eee ero 160 
city dani cenanne 230 
rr rer ree 260 
DE Gutwvevacwnedh matwe 360 
Re ab teee navn wianwe iam 400 
ASTM gum mgs/100 ml..... | 
ASTM octane number ...... 82.5 


Many of the advances in refinery de- 
sign made since 1931 are exemplified in 
the McMurrey refinery of today. Orig- 
inally it was a skimming and vis-break- 
ing operation only, with a charge capac- 
ity of 12,000 barrels per day of East 
Texas crude. Products were straight-run 
gasoline, kerosene and fuel oil. 

Two years later, a thermal cracking 
unit with a design capacity of 1,500 
barrels per day of gas oil was built. 


Rebuilt in 1937 


In 1937 the refinery was completely 
rebuilt and modernized under UOP’s 
supervision. The existing cracking plant 
Was converted to a UOP two-coil selec- 
live cracking unit to crack 3,750 b/d of 


a wice variety of charging stocks. 

fhe refinery still operates on East 
Texas crude, gathered and delivered to 
the plant by our own pipeline system. 
In «dition to gasoline, we are now pro- 


dus 'g naphtha, kerosene, Diesel fuel 
anc No. 6 fuel oil. These are marketed 
chictiy by tank car and truck. 


(Advertisement) 
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his assurance of technical and operating 
assistance when unusual difficulties arise or 
when a series of normal problems makes time 


important. Universal service means help. . . 


when you need it. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 


@ LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


who uses Universal service. This service is 
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| dry gas yield. 


_ sour stocks would result 


| was 


W. P.R. A. Meeting 





products were shown as functions of 
On the basis of con- 
stant dry gas yield, a slightly higher 
percentage of polymer and butanes 
were produced from the sour stock, 
while the yield of debutanized 
naphtha was slightly lower. This 


difference in product distribution was 


considered due to the difference in 
the boiling range of the stocks. 


lear and leaded ASTM Motor oc- 


| tane numbers were correlated with 
| naphtha yield for operations on both 


sweet and sour charge stocks. These 


| correlations indicated that if stocks 


of essentially the same clear octane 
were processed, operations on the 
in higher 
clear octane numbers over the en- 
tire operating range, and in a slight- 
ly higher leaded octane at the higher 
conversions. The variation of the 


| ASTM Research octane number with 


naphtha yield for both stocks was es- 
sentially the same as for Motor oc- 
tane numbers. The leaded octane 
number advantage for the sour stocks 
at high conversions in greater than 
reflected by the ASTM Motor 
method. 

A salient feature of the thermal 
reforming studies was the conspicu- 
ous discrepancy existing between the 
yield-octane number relationships ob- 
tained on the two stocks. A possible 
reason is the difference in the sulfur 
contents of the feed stocks and the 


| desulfurization of the sour stock upon 
| processing. Comparison of the data 


obtained in this study with estab- 
lished thermal reforming correlations 


| indicated that: 


1—The yield distribution in the 
study was in fair agreement with 
that predicted from existing thermal 
reforming correlations. 


2—-The octane improvement ob- 
tained when reforming the sweet 
stock was in good agreement with 
that predicted from the correlations, 
while operations on the sour stock 
resulted in a much higher improve- 


| ment than would have been predicted. 


In the study of hydroforming op- 
erations, the yields of the various 
products were also presented as func- 
tions of the dry gas yield. The ef- 
fect of the difference in the feed 
stocks was indicated to be essential- 
ly the same as for thermal opera- 
tions. The ASTM Motor octane num- 
ber was correlated with naphtha yield 
for operations on the sweet and sour 
stocks. The results indicated that, 
when hydroforming two such stocks 
of essentially equal clear octane num- 
ber, a clear octane number advan- 
tage is obtained by processing the 
sour stocks. <A leaded octane num- 
ber advantage is also shown for the 
sour stock at high conversion levels. 
The correlation of ASTM Research 
octane number with naphtha yield 
was essentially the same as for 
ASTM Motor octane number. 


The sulfur content of the hydro- 
formate was almost constant at about 
0.005 wt.-% over the entire conver- 
sion range. This contrasts with tne 
thermal reforming desulfurization, 
where the sulfur content of the re- 
formate varied with conversion. 

A comparison of the hydroforming 
and thermal reforming processes on 
a yield-octane number basis showed 
hydroforming to possess a definite 
yield-octane number advantage over 
the entire range of operations cov- 
ered by the data. 


In order to further evaluate the 
thermal reforming and hydroforming 
processes, an economic comparison 
was made of their direct operating 
costs, investment costs not being in- 
cluded. 

This study was based on the pro- 
duction from both sweet and sour 
crude of a constant quantity of lead- 
ed base stock at various octane lev- 
els (+ 3 cc. TEL./gal.). The raw 
base stocks were considered to be 
composed of thermally cracked 
naphtha and light and heavy straight- 
run naphthas, in the ratio of their 
production from cracking and crude 
stilling operations. The total base 
stocks were upgraded to the desired 
octane level (at 3 cc. TEL/gal.) by 
thermal reforming and hydroforming 
of a portion of the heavy straight- 
run fractions. 

The raw base stock was assumed to 
be available at a constant cost and 
in sufficient quantity to result in the 
production of a constant quantity of 
improved base stock. The relative 
economics of hydroforming and ther- 
mal reforming were compared on the 
basis of the relative costs of the final 
leaded blends after allowing credits 
for the by-products from the process- 
ing operations. Actual plant operat- 
ing costs for both processes were 
employed in making the comparison. 
Investment costs were not included. 

Fig. 1 presents the economic com- 
parison of the two processes at con- 
stant lead concentration of 3 cc. 
TEL/gal. In this figure the cost of 
the upgraded base stock (expressed 
as a cost index, using the cost of 
upgrading the base stock to 74 
ASTM Motor octane number by 
thermally reforming the sour stock 
as a base) is correlated with the 
ASTM Motor octane number level for 
processing both the sweet and sour 
stocks. 

Over most of the octane number 
range, thermal reforming is indicated 
to be slightly cheaper than hydro- 
forming. At the higher octane range 
(above 77.4 on sweet stock and 78.3 
on sour stock) however, the cost of 
hydroforming appears slightly less. 
The differences in each case are not 
considered significant. It is noted 
that essentially the same results are 
indicated when comparing the two 
processes on either the sweet or sour 
stock. 
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Practices 


Practical Tips and Ideas for Improving Operations 


“Straddle Dollies’ Speed Construction 


Of Mile-long, 60-in. 


WO shop-built pieces of con- 

struction equipment served to an 
advantage recently in speeding up 
the installation of a 60-in. pipeline, 
over a mile long, at the Bayway re- 
finery of Esso Standard Oil Co. 

The equipment comprised two mo- 
bile ‘‘straddle dollies’ which were 
used in laying the new line from a 
pumping station on Long Island 
Sound to the manufacturing area of 
the plant, a distance of approximate- 
ly 14% miles. The line—60-in. diame- 
ter, cast iron, cement-lined, bell and 
spigot type connections — provides 








Motorized “straddle dolly” moving a length of 60-in. pipe 
nto position during construction of mile-long water line 


at Bayway 
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Cooling Water Line 


salt water for cooling the major 
processing units at the refinery. 
Approximately one mile of the line 
crosses swamps and marsh flats, and 
required pile supports. Instead of 
building a road through the con- 
struction area, Esso engineers laid 
railroad tracks over heavy timber 
ties across the pile caps. As pile 
work progressed, a. home-made 
straddle dolly followed on the trucks, 
and was used to lay pipe and to haul 
supplies to and from work points. 
This dolly consists of an inverted 
“U"” frame, equipped with chain 


hoists, and with mobile power pro- 
vided by an old automobile engine. 
It is shown in the accompanying 
photograph. The unit was equipped 
with railroad type wheels for move- 
ment along the tracks. A _ second 
straddle dolly, not motorized, was 
used for caulking the joints after 
the pipe had been laid. From this 
rolling workshop, lead was heated, 
poured, and the joints caulked pro- 
gressively along the 60-in. line. 


The project was designed by the 
Bayway engineering department and 
constructed by the refinery mechani- 
cal forces. It will increase coolant 
supply at Bayway by 120 million 
gals./day, bringing the total daily 
consumption to 310 million gals., 
greater than that of the city of 
Philadelphia. 


Second dolly, not motorized, follows up behind first one 
and serves as a mobile platform for caulking and leading 


joints between pipe sections 
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Patch Kit Facilitates Emergency Repairs 
On Leaks in Fluid “Cat” Carrier Lines 


Sinclair's emergency patch repair kit 

for stopping leaks on catalyst carry- 

ing lines is kept available on the Fluid 
unit at all times 


MERGENCY repair patch kits, 
kept on hand in the control room 
of the Fluid Catalytic Cracking unit 
at the Marcus Hook refinery of Sin- 
clair Refining Co., facilitate the 
quick stopping of leaks that may de- 
velop in the catalyst carrying lines. 
When such leaks develop it is very 
important that they be stopped as 
soon as possible, because they in- 
crease rapidly in size and soon be- 
come too large to repair. In the past, 
whenever a leak was discovered a 
welder was sent for immediately. If 
his services were required during the 
second or third tours, from 4:30 p.m. 
to 8:00 a.m., it was necessary to call 
him from home, because welders or- 
dinarily work only during daylight 
hours. Occasionally, considerable 
time would elapse before a welder 
reached the job. 

It then was necessary for him to 
prepare a suitable patch, place it 
over the leak and begin welding. 
During the time that elapsed be- 
tween the discovery of the leak and 
the beginning of the welding, the 
leak increased in size considerably, 
and the catalyst blowing out made 
work difficult. 

The new repair kits comprise a 
number of metal patches of various 
shapes and varying radii of curva- 
ture, and a tool with which the patch 
of correct dimensions and shape can 
be pressed against the leak. In this 
way, the leak is sealed temporarily 
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and is prepared in advance for the 
work of the welder when he returns 
on his regular shift the following 
day. 

The photograph shows the “patch 
clamp” in position on a line. This 
clamp was fabricated from the top 
half of an old pipe vise, a length of 
chain, and especially cut pipe and 
plate patches. A set of circular sheet 
asbestos gaskets, %-in. thick, com- 
plete the kit. 

The clamp will fit any size pipe 
from 3 in. to 5 ft. in diameter sim- 
ply by varying the length of the 
chain. The stock of patches is ob- 
tained from the refinery scrap pile 
by cutting pieces of old pipe bends, 
ells, and other fittings to obtain 
pieces having the desired radii of 
curvature. 

In the event of a leak occurring in 
an area which will not permit the 
chain being wrapped around pipe, 
use is made of pieces of flat bar 
about 2 by % in. and long enough to 
reach from each side of the clamp 
head to some object to which the 
bars may be tack-welded, thus hold- 
ing the patch in position over the 
leak. 

Included in the emergency patch 





IDEAS—Wanted 


Plant engineers, superintend- 
ents, foremen!—Send in your 
own ideas on “how we do it 
around our refinery.” Special 
gadgets, tools, shortcuts, safety 
schemes, etc. are suggested 
subjects. Please include photo- 
graphs and drawings wherever 
available. 

Material submitted for pub- 
lication exclusively in PETRO- 
LEUM PROCESSING is paid for at 
the usual space rates. Send 
your contributions to: 


Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 











repair kit are a small hammer and a 
heavy “V” block which serves as an 
anvil to change the shape of patches 
as needed. Also, as part of the 
equipment, heavy asbestos gloves 
and clear vision face shields are sup- 
plied. Any operator or shift mechan- 
ic can apply one of these patches 
to stop leaks until the welder ar- 
rives. The patches do not constitute 
the final repair. Once they are 
welded into place, a heavier and 
larger plate is welded over the top. 





Easily-read “License Plates’ Give Help 
In Identification of Smaller Equipment 


UMBERED metal tags, similar 
to automobile or motor cycle 
license plates, help to eliminate con- 
fusion and mistakes by providing 
easy-to-read, positive symbols for 
pumps, compressors, and other 
smaller equipment at the Trenton, 
Mich., refinery of Socony-Vacuum 
Oil Co., Inc. 
When an operator requests re- 


placements for worn parts on a piece 
of equipment, the identification of 
the particular pump, for example, is 
simplified by the conspicuous sign. 
The “license” plate does not elimi- 
nate the use of conventional serial 
numbers or company inventory tags 
normally attached to the pump it- 
self, but it is a rapid, definite means 
of instant identification. The opera- 


Socony-Vacuum’s “license” tags are attached to lines leading to the equipment 
they serve to identify 
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...for your corrosive and high tem- 


perature services. Write for TDC 122 


which contains the composition of all 


these grades. 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices: Beaver Falls, Pa. 
Plants: Beaver Falls, Pa. and Alliance, Ohio 
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Here are the working stages 
of the FE: 


1. Ist Stage—Pipe Scale, 
etc. 


2. 2nd Stage—25 Microns or 
Larger 


3. 3rd Stage—5 Microns or 
Smaller 


4. Water Accumulator 
Chamber 


5. Air Eliminator Mechanism 


6. Steam or Electrical Im- 
mersion Heaters, if de- 
sired. 

The combination Water Sep- 

arator and 3-Stage 5-Micron 

Filter handles the job in 


ONE installation. 


Warner Lewis 


COMPANY 


BOX 3096P -TULSA, OKLAHOMA 


Please Send 
information Kit 
Re: The Excel-So ‘‘FE”’ 








, Name 
Street 
City 

—  <%ilftiVme een arenes 
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tor does not have to scrape paint 
or dirt from the pump and perhaps 
make an error in getting informa- 
tion because of poor illumination or 
inaccessibility. 

The license tags, painted in black 
numerals on a yellow background, 


— 


are riveted to a bracket and mounted 
on any convenient piping as near the 
pump as is practical. The number 
used on the license is in tum 
stamped on the service record of the 
pump and on all other papers and 
files connected with it. 





Removal of Slide Valves Is Simplified 
By Permanent Rigging on Fluid Unit 








Kt 








































| _peneamectaagyan ge installed rigging, 

supports, and the like have saved 
many man-hours during unit turn- 
arounds in Gulf Oil Corp.’s Philadel- 
phia refinery. A number of these 
already have been described in an 
article on the turnaround of the 
Fluid catalytic cracking unit (Pr- 
TROLEUM PROCESSING, Aug., 1947, p. 
569). 

One improvement designed and 
added since the last turnaround is 
a hanger arrangement for the large 
slide valve mechanisms on the Fluid 
unit catalyst carrier lines, and illus- 
trated in simplified form above. 
Prior to this installation, an exten- 
sive and complex wooden platform 


had to be erected to support the 
mechanism whenever the valve body 
was disconnected and swung out of 
place on the previously installed over- 
head tramrail and pulley. 

The hanger consists of 4 x 4 x \4- 
in. angles supported by long bolts at 
each end of each valve mechanism. 
The long bolts hang from the floor 


of the deck above. The height of the | 
mechanisms can be adjusted care- 


fully by. the nuts on the ends of the 
bolts, All the interconnecting small 
diameter piping serving the controls 
(not shown in the sketch) need not 
be disassembled. It is merely broken 
at the unions to allow the mechanism 
to be raised or lowered. 
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For Gland Oil and Cooling Water Lines, for example, 
Crane supplies all valves, fittings, pipe and accessories. 
But, whether for power, process or general utility 
service — Crane is the One Source of Supply complete 
enough to fill your piping equipment order. And no 
one can fill it better. For Crane serves you through a 
network of well-stocked, cooperating Branches and 
Wholesalers backed up by large factory stocks. 


One catalog puts this complete selection at your 
finger tips. There’s no need to shop around. Just place 
Complete Responsibility on Crane for materials .. . 
brass, iron, steel or alloys . . . and help yourself to 
better installations, avoid needless delays. Crane Qual- 
ity is your assurance of Highest Quality in every piping 


item—of dependable performance from every part of 


your piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 








Gland oil and cooling water 
Diping in pump room of vapor 
recovery unit. 
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For every refinery piping job 
It’s CRANE for complete selection 




































VALVES ¢ FITTINGS 
PIPE «© PLUMBING 





SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 





























FOR SEVERE SERVICE on high pressure, high 
temperature steam and oil lines, Crane 
recommends 600-pound Forged Steel Check 
Valves. Shown here, Crane No. 3686 hori- 
zontal check with bolted cap. Exelloy to 
Exelloy seating makes these valves suitable 
for oil and oil vapor services up to 1000 Deg. 
F.; for steam and water up to 850 Deg. F. 
Flanged, screwed, or socket welding ends. 
In sizes V2 to 2 in, See your Crane Catalog, 
p. 329. 7 
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FOR EVERY PIPING SYSTEM 
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deter ‘FOXBORO FRET 


Employing only one measuring sys- 
tem, the new Foxboro Multi-Record 
Dynalog gives up to 6 clean-cut rec- 
ords in as many different colors on 
one convenient round chart. The in- 
genious, foolproof switching arrange- 
ment provides recordings in sequence 
every 6 seconds—so close that the 
record of each measurement appears 
as a continuous line. The record 
colors positively will not run together. 


Like all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely stepless and 
continuous. Its combination of accu- 
racy, speed and sensitivity is 
unequalled. 


The Multi-Record Dynalog is avail- 
able for measuring several tempera- 
tures or other process variables. Send 
for Bulletin 428. The Foxboro 
Company, 246 Neponset Avenue, 


Foxboro, Mass., U.S. A. 
UNIQUE ADVANTAGES! 


1. Round Chart simplifies operations. You can 
check records faster, easier and better on the 
familiar, compact round chart of the new Multi- 
Record Dynalog. No yards of paper to insert, 
remove and spread out. Practically continuous 
lines to follow. Up to 6 distinct colors. Charts 
occupy less space . . : cost less to use. 


2. Round Chart standardizes operations. You 
can order, stock and use the identical form of 
chart as used on other types of process 
instruments. 


3. Multi-Record Dynalog saves space. - 


* Reg. U.S. Pat. Off. 
ER 
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Aircraft Fuel Test Method More Rapid 
Through Use of Automatic Controllers 


NGINE testing of aircraft fuels 
under supercharged conditions 
with more precise control of test 
variables and considerable reduction 
in time has been accomplished by 
two automatic controller arrange- 
ments devised by engineers of the 
Beacon, N. Y., research laboratories 
of The Texas Co.‘)) 
The equipment consists of (1) a 
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e-way valve (upper left) sends part of intake air 
igh heater (just below valve) and balance through 
Streams combine in surge tank (below heater 
chamber) before entering the engine 


fuel-air ratio control and (2) an in- 
take air temperature control. They 
make possible a direct comparison 
of anti-knock characteristics of vari- 
ous fuels throughout the entire range 
of fuel-air mixtures and tempera- 
tures. Time-consuming adjustments 
of both test variables are eliminated 
and tests which formerly required 
hours and even days, now can be 


completed in a matter of minutes, 
according to The Texas Co. 


Fuel is delivered to the test en- 
gine in any selected relation to the 
amount of air consumed by means 
of the fuel-air ratio control mechan- 
ism. Air flows to the engine through 
a standard ASME Flow Measure- 
ment Code orifice. The pressure dif- 
ferential across this orifice is sup- 
plied to a variable ratio regulator. 
Operating on 60 psi. air pressure 
from the laboratories’ air supply line, 
the regulator produces changes in 
its air pressure output that are a 
linear function of the orifice pres- 
sure differential. 


The regulator output is impressed 
on one side of a ratio relay, whose 
action is similar to a see-saw with 
a variable fulcrum. Output pressure 
of the relay can be varied with its 
input in ratios from less than 1 to 
greater than 1, depending upon the 
position of the adjustable fulcrum. 
This relay is the control which per- 
mits changing the amount of fuel 
injected per unit of air consumed. 

Output from the ratio relay is in 
turn piped to a micro-positioner at 
the fuel injection pump. The posi- 
tioner takes a definite position for 





= 


Actuated by pressure variations across an orifice in the 

intake air line, this variable ratio regulator maintains the 

fuel-air ratio in linear relationship to the amount of air 
being consumed in aircraft test engine 
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. .. keep petroleum products clean 
and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 


The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum product: 
free from solids such as scale, rust, grit, 
and other foreign matter. 


e e 
Domes tic fi uel Oil bulk plant operators can be sure of 
delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive personal attention and individual analysis. 
Write Mr. W. J. Kracklauer, Sec’y & Treas. 


SPARKLER MANUFACTURING COMPANY, Mundelein, Ilinois 


NEW! ; FOR VOLATILE LIQUIDS 
Long Life . «+ alcohols 


. »» thinners 
provided by 


. « + light oils 
and similar 


nylon diaphragm fluids 


Leak Proof, © fac, 


with positive 


shut off in Fast pumping with less effort. Short strokes, 
large volume—up to 15 gallons per minute. 
fell spout Trouble-free simplicity. No cylinders, pistons, 


rings or leathers. Valves are iminated bake- 
lite, valve springs are bronze. Dirt or wear 
cannot cause suction loss. Unaffected by 
moisture or condensation. 


Only $12.75 complete. Shipped on open 
account. 


ORDER TODAY DIRECT OR SEND FOR COMPLETE DATA 


a DEPENDABLE GuIiote TO SAFETY 


EGENERAL SCIENTIFIC 


EQUIPMENT ome. mem, mmf 
gusven mmoverntas SEI’ racovers 





2700 W. Huntingdon St., Philadelphia 32,Pa. 
RESPIRATORS « PUMPS « GOGGLES « SHIELDS « GLOVES « APRONS « HELMETS 




















Laboratory Practices 
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any given value in air pressure, 
Since the ratio relay output air pres. 
sure varies linearly with the changes 
in air flow, the micropositioner like- 
wise varies linearly with the flow of 
air to the engine. By knowing’ the 
temperature and absolute pressure 
of the air at the orifice, the test 
operator can translate this flow in 
terms of volume to flow in terms 
of weight. 

The micropositioner moves the fuel 
injection pump rack. The volume and 
hence the weight of fuel injected by 
the pump is in linear relationship to 
the position of the pump rack. 
Everything being linear, the weight 
of fuel delivered to the engine and 
the weight of air consumed by the 
engine also are in a linear ratio. 
This so-called fuel-air ratio (weight 
ratio) can be set at any desired 
value by means of the control on 
the ratio relay. By suitable prelimi- 
nary calculations, the setting of the 
relay takes care of differences be- 
tween the specific gravities of vari- 
ous fuels. The ratio regulator, ra- 
tio relay, and micropositioner all are 
control instruments developed for the 
application at Beacon by the Hagan 
Corp. of Pittsburgh. 

Engine air intake temperature is 
varied as desired by use of a three- 
way, diaphragm-motor controlled 
valve. Incoming air passes through 
the three-way valve, which divides 
the flow so that one portion goes 
over a finned electric heater within 
a small tank and the remainder by- 
passes the heater. The two streams 
rejoin in a surge tank where the air 
mixture comes to the desired tem- 
perature before entering the air-fuel 
mixing system. The proportions of 
air passing the heaters and air being 
by-passed vary with the position of 
the three-way valve. 

The air temperature in the surge 
tank is measured by a thermocouple, 
which is connected to a Foxboro 
pneumatic controller on the air line 
operating the diaphragm motor on 
the three-way valve. The pneumatic 
controller can be adjusted to hold 
any value between 150 and 350° F. 
An additional temperature controller 
is utilized to limit the temperature 
of the heater fins to 740° F., pre- 
venting the heaters from _ burning 
out. 


(1) ‘‘New Aircraft Fuel Tests Save Time 
Texaco Says,’’ NATIONAL PETROLEUM 
News, 41, 13, p. 17 (March 30, 1949). 





IDEAS—Wanted! 


Tell us about your own time- 
saving, accuracy-improving gad- 
gets and methods. Send descrip- 
tions, photos, sketches, too. 

Lab Kinks Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 
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The direction of plus- = 
A summary of achievement 


The direction of plus is most graphically illustrated 
in the Precision-Dow Recordomatic Titrometer—a 
machine which accomplishes the most tedious titra- 


tions automatically in minutes where formerly it 


required four time-consuming operations. Its com- 
pletely accurate findings do not require the abilities 
of highly skilled technicians. The veriest tyro can, 
with instruction, become a competent operator. 


Recordomatic 


isi2 Titrometer 





Titrating 













Plotting 








‘ 


Firms using large scale electrometric titrations 
report that the Recordomatic Titrometer pays for 
itself within six months. If you produce petroleum 
products, penicillin, chocolate, baking mixes, vege- 
table oils, soaps, chemicals, solvents or pharmaceuti- 
cal products, then, in the spirit of prudent laboratory 
efficiency and financial return on investment, install 
a Precision Recordomatic in your laboratory. 














| Precision Scientific Company 
3737 W. CORTLAND ST..- CHICAGO 47,1LL. U.S.A. 


Scientific Research 6 Production Control Apparatus 
| OFFICES IN CHICAGO, NEW YORK, PHILADELPHIA, SAN FRANCISCO. DEALERS IN ALL PRINCIPAL CITIES, | 
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CENTRIFUGALS? 
Roots-Connersville Blowers 


RECIPROCATING? 


CENTRIFUGALS? 
Clark Bros. Compressors 
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ROTARY POSITIVE? 
Roots-Connersville Blowers 


AT AREAS OF OVERLAP 





BUY ENGINEERING FORESIGHT, 
NOT SALESMANSHIP 


Why should Dresser Industries offer so many types, with complete 
ranges? Because they are not substitutes, even where they overlap. 
Each has advantages. However, there are overlapping conditions 
where either one of two types might serve. 

If you deal with a salesman who sells only one of these types, you 
can be sure right now that HIS will be offered as the only type you 
should use. Maybe it’s not so. Dresser Industries avoids this tempta- 
tion to compromise for the sake of a sale. If a Dresser sales-engineer 
encounters an area of overlap, he is equipped to use foresight and 
unbiased judgment. And that saves you money. | 

Before buying any equipment, write for comparative data on the 
complete, overlapping line of Dresser Industries’ blowers and com- 
pressors. Learn the facts on the new Axial Flow complete line. State 
which type you think comes closest to your needs. Write to Dresser 
Industries, Inc., Terminal Tower, Cleveland 13, Ohio. 


BOVAIRD & SEYFANG Mfg. Co. 


ford, Pa. 


nm &C 1s, Texas; Torrance, Calif. 


etta & Delaware, Ohi 


Clark Bros. Compressors 








AXIAL FLOWS? 
Clark Bros. Compressors 


DRESSER INDUSTRIES LINE 


R-C ROTARY POSITIVE BLOWERS 
discharge pressures up to 10 p.s.i. 
10 CFM to 50,000 CFM 


R-C CENTRIFUGAL BLOWERS 
discharge pressures up to 40 p.s.i. 
2,000 CFM to 100,000 CFM 


CLARK CENTRIFUGAL COMPRESSORS 
discharge pressures above 40 p.s.i. 
1,500 CFM to 120,000 CFM 
up to 25,000 BHP and 12,000 R.P.M. 


CLARK AXIAL FLOW COMPRESSORS 
discharge pressures up to 150 p.s.i. 
20,000 CFM to 300,000 CFM 
3,000 BHP to 30,000 BHP 


CLARK RECIPROCATING R A COMPRESSORS 
discharge pressures up to 10,000 p.s.i. 
Figures include Big Angle, Right Angle and 
Midget lines. 
2, 3, 4, 5, 6, 8, 10 cylinders 
gas-engine driven—75 to 2,200 BHP 
steam-engine driven—500 to 4,000 BHP 


SEMI-PORTABLE MIDGET ANGLE 
2, 4, 6, 8 cylinders 
75, 150, 225 and 300 BHP, respectively. 


State your probable requirements and write for 
comparative literature. Get the complete details 
on all equipment covering the range of your 
needs. Are you fully posted on Axial Flows? On 
Semi-Portables? On Roots Centrifugals? Write 
for booklets on each. Dresser Industries, Inc., 
Terminal Tower, Cleveland 13, Ohio. 


KOBE, Inc. 


Huntington Park, Calif. 








CLARK Bros. Co., Inc; PACIFIC Pumps, Inc. 
Dlean " York ae Huntington Park, Calif 
DRESSER Mfg. Division 1 ROOTS-CONNERSVILLE Blowe 
; tg h. iVish Sty tlie, te 
=e id D U s T fe t E & * 3 N Cc * SECURITY Engineering Co., ! 
DRESSER Mfg. Company, Limited Whittier, Calif. 
~~ Ont. Canada TERMINAL TOWER « CLEVELAND 13, OHIO seni tibia “tana tinea 
INTERNATIONAL Derrick & Equipment Co., Cincinnati, Ohio 


Stacey-Dresser Engineering Div 
Cleveland, Ohio 
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Patent Trends in Petroleum Refining 


By Peter J. 


Gaylor, Editor “The Technical Survey” 


Patents Reveal New Methods Used to Improve 





Oxidation Resistance Properties of Lube Oils 


ESISTANCE TO OXIDATION 

has become an important re- 
quirement for lubricating oils em- 
ployed in internal combustion en- 
gines or in turbines. The case is par- 
ticularly so with turbine oils which 
are generally used for years before 
they are replaced. 

Many operations in the refinery 
tend to decrease oxidation resistance, 
and processes have been developed, 
wherein critical conditions are em- 
ployed, not only for eliminating this 
possibility but also for improving 
considerably the oxidation resistance. 
Overtreating and undertreating gen- 
erally give unsatisfactory results, in 
the absence of additives to overcome 
the adverse properties obtained. 


In modern practice, lubricating oils 
are subjected to solvent and acid 
treatments and also with clay. Baux- 
ite treatment also has been employed. 
A Sonneborn patent(1) specifies con- 
tacting at 100°-300° F. with bauxite 
activated at 600°-1600° F. and having 
a particle size of 30-60 mesh, the 
treatment serving mainly to remove 
at least 3% of asphaltic-forming con- 
stituents. Percolation filtering with 
bauxite has been in progress in the 
Mid-Continent and the East, as re- 
flected by a 24% drop in fuller’s 
earth consumption for 1938. However, 
the Georgia-Florida type of fuller’s 
earth has been improved some 20% 
in adsorptive power by an extrusion 
process(*), and this may be the first 
real step towards improving the prop- 
erties of clays to meet the new com- 
petition. 


Combine Discoloration, Distillation 


_A new departure introduced some 
ume ago by Standard of California(2) 
1S said to combine contact decoloriza- 
on and fractional distillation in one 
Continuous process. A portion of the 
lube stock to the fractionator is sent 
to mixing tank where the right 
amount of clay is added. The clay 
anc oil mixture is then put through 
* Neat exchanger, then a pipe heater, 
iinally charged into a fraction- 

tower at around 675° F. The 
‘ous cuts are taken from the tow- 
ind heavy bottoms containing the 
are sent to a surge tank and 
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then to a vacuum filter where the 
spent clay is removed. 

Apparently such a process was de- 
veloped by the Filtrol Corp.(3) and 
is adapted to a lube oil vacuum re- 
run unit employing a solvent treated 
long residuum, using 0.125 lbs. clay 
per gallon of charge. Color of the 
stock is dropped from 4 to about 1 
or 1.5. 

Union Oil has effected treatment 
of lubricating oil by diluting the latter 
with liquefied propane under suffi- 
cient pressure to maintain the liquid 
phase, followed by acid and clay 
treatments, while in solution(4). As- 
phalt or wax can be removed before 
the acid treatment. 

At its Wellsville plant, Sinclair Re- 
fining Co. employs continuous lube 
oil decolorizing and solvent clay re- 
activating, wherein the oil is con- 
tacted with Magnesol in presence of 
260°-380° F. b. pt. Pennsylvania 
crude naphtha(5), 

Among other new innovations in 
this field is the decolorizing of oils 
by Indiana with clay wetted with sul- 
furic acid(6), and the adding to the 
oil (by Atlantic Refining Co.) of a 
small amount of finely divided mica 
and talc, followed by contacting with 
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Fig. 1—Effect of treating temperature 
on stability 


sulfuric acid and separation of sludge 
formed(7). One patent issued to At- 
lantic Refining(8) specified contact- 
ing the oil with sulfuric acid contain- 
ing a small amount of finely divided 
elemental sulfur. 


Turbine Oils 


Several recently issued patents to 
The Texas Co. disclose the prepara- 
tion of oxidation-resistant turbine oils. 
One of them(%) specifies contacting 
the oil with Super Filtrol or Lena 
Clay, in powdered form, at 650°-725° 
F. with a time of reaction of about 
0.5-2 hrs. There appears to be a crit- 
ical temperature for each stock, be- 
yond which a small increase in tem- 
perature results in very greatly in- 
creased stability, such temperatures 
being 625°-675° F. 

If temperature is unduly increased, 
coking is apt to occur and mechani- 
cal difficulties such as a tendency for 
the clay to settle out may be en- 
countered. Also, thermal cracking 
may occur at the expense of the de- 
sired selective catalytic conversion. 
The upper limit is about 750° F., and 
the response of paraffinic stocks is 
better than that of naphthenic oils. 
Yields of around 65-80% of oxidation- 
stable oils of the same viscosity as 
that of the oil treated are possible. 

It has been found, for example, 
that the sequence in which the cata- 
lytic treatment is applied in respect 
to other refining steps is of a critical 
nature. In the case of turbine oils, the 
catalytic treatment must be applied 
after the oil has been subjected to 
other refining treatments, such as 
solvent refining and acid treating. 

As can be seen from Fig. 1, the 
stability of the treated oil (as deter- 
mined by the ASTM Turbine Oil Ox- 
idation Test), increases with increase 
in treating temperature. The oil is a 
naphthenic pale oil having a viscosity 
of 500/100° F. (Say. Univ.), treat- 
ment being with 10% by weight of 
Super Filtrol. Curve A represents a 
contact time of 63 min. while B is for 
32 min. For each curve there is a 
critical temperature beyond which 
a small increase in temperature re- 
sults in greatly increased stability. 

Fig. 2 shows the effect of different 
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Fig. 2—Effect of amount of treating 


clay on stability 
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Fig. 3—Relationship between oil yield 
and stability 


amounts of clay on the oxidation 
stability. In this case, the 500 Pale 
Oil was contacted with-Super Filtrol 
at 700° F. for 32 minutes. It will be 
observed that from a point approxi- 
mating 8-10% catalyst, the curve 
rises very steeply. Practical consider- 
ations involved in handling the mix- 
ture of oil and catalyst will generally 
place the upper limit of clay catalyst 
at around 20%. 

The relation between yield of prod- 
uct and oxidation stability improve- 
ment, when using different amounts 
of catalyst, is indicated in Fig. 3, In 
this case, the 500 Pale Stock was 
treated with Super Filtrol at 710° F. 
for 32 min., using varying propor- 
tions of clay. 

There is a difference in the oxida- 
tion characteristics of these treated 
oils when compared with inhibited oils, 
as can be observed from Fig. 4 in 
which curve C designates the clay 
treated oil, while curve D is a typical 
curve of a turbine oil, not treated with 
clay, in the manner heretofore out- 
lined, but inhibited with tetramethyl 
diamino diphenyl methane. It will be 
noted that the inhibited oil had a 
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long induction period of some 900 
hrs., after which the acidity increased 
very rapidly. In curve C (which rep- 
resents the same base stock), the 
treated oil had a short induction 
period of about 250 hrs., after which 
acidity rose linearly with time. 

In Fig. 5 is shown a curve of an 
inhibited treated oil, namely, the oil 
used for Curve C plus added inhibitor 
(the same amine). It will be observed 
that the addition of inhibitor in- 
creased the induction period to 750 
hrs. and, beyond that period, the in- 
crease in acidity is quite gradual, 


with the total life being greatly ex- 


tended over that of the oils in Curve 
D or C. 

Another patent issued to Texas 
Co.(10) discloses that the improve- 
ment in oxidation stability by such 
clay treatment is generally greater in 
the higher boiling or higher viscosity 
components of the treated oil. To 
show this effect, a 500 Pale Oil was 
fractionated under vacuum distilla- 
tion to produce 10% distillate cuts 


ee 


and the undistilled bottoms were each 
separately treated with 10% by 
weight of Super Filtrol at 600° F, 
for 1.5 hrs. 

The 10% fractions and the bottoms 
fraction were plotted against the 
hours required in the oxidation test 
to reach a neutralization number of 
2 and it was noted that the stripped 
products have a considerably longer 


test life than the unstripped fractions, | 





It is evident that considerably longer | 


oxidation test life can be obtained by 
clay treatment of the fractions than 
by treating the whole oil stock in 


one operation. In actual operation, | 


the oil is fractionated into a plural- 
ity of cuts and these cuts are sub- 
jected to the catalytic cracking in 
presence of clay, after which they 


are stripped and blended to produce 7 


a high quality lubricating oil. 


(1) U. S. Pat. 2,170,628 (L. Sonneborn Sons), 
(2) Fitzgerald, Petroleum Refiner 1/49 p. 45. 
(3) Moore & Gwyn, Petro. Refiner, 1939, No. | 


2, p. 45. 
(4) U. S. Pat. 2,191,091 (Union Oil). 
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Fig. 4—Comparison of clay-treated and inhibited oils 
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“AUSTIC SODA + PARADICHLOROBENZENE * MURIATIC ACID 


For Simphierty, Kase of Control and 


Nigh Yield in Organic Syntheses 


Sulfuryl Chloride has great potentialities in organic 
synthesis for these reasons: (1) reactions are simple 
(2) they are easy to control (3) excellent yields gen- 
erally result (4) no special equipment is needed (5) 
a variety of reactions is possible. 


Chlorination of Aromatics and Aliphatics 
Sulfuryl Chloride reacts with both aromatic com- 
pounds and aliphatic compounds to form many 
interesting compounds. Advantages of sulfuryl 
chloride as a chlorinating agent are: 


1. The heat of chlorination using sulfuryl chloride 
is far less than that using elemental chlorine. 


2. It is possible by using different catalysts, reacting 
at different temperatures and by carefully con- 
trolling proportions of reactants to chlorinate 
selectively. 


Sulfonation of Aromatic and Aliphatic Compounds 
By varying the conditions of reaction, sulfuryl 
chloride can be used for sulfonation of the aromatic 
nucleus. Sulfuryl chloride derivatives of benzene, 
toluene, xylene, mesitylene are some of the products 
obtained. 

The introduction of the sulfuryl chloride group 
into aliphatic compounds is accomplished in the 
presence of light and a suitable cataylst. A rapid 
vigorous reaction occurs with the formation of alkyl 
sulfonyl chlorides and yields as high as 70% are 
reported. 

Acylation 
Aliphatic alcohols react with sulfuryl chloride to 
form chlorsulfonates and with an excess of alcohol 
the reaction may proceed to form dialkyl sulfate or 
alkyl sulfuric acid. 

Similar reactions take place with aliphatic amines 
and under proper conditions it acts as an acylating 
agent with aromatic amines. 

Literature on this versatile chemical also reports 
the formation of acid anhydrides and chlorides and 
esters. 


Leone aa: 


4713 BUFFALO AVENUE, NIAGARA FALLS, N. Y. 


YEW YORK, N. Y. * WILMINGTON, CALIF. * TACOMA, WASH. 
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ELECTROCHEMICAL COMPANY 


CHLORINE * SODIUM SULFIDE * SODIUM 





—Irv Hooker Sultury! thloride— 


Hooker Sulfuryl Chloride is a particularly pure 
product with a 99% minimum sulfuryl chloride 
content. Additional information on Hooker Sul- 
furyl Chloride is available in Hooker Technical 
Data Sheet 717, Hooker Bulletin 328A, ‘“Chlorinat- 
ing Agents” and Bulletin 330, ‘“Sulfuryl Chloride 
in Organic Chemistry.” Write for copies on your 
business letterhead. 


HOOKER RESEARCH Presents 


BENZOTRIFLUORIDE 
(Trifluoromethylbenzene) 
CF; 
Molecular Went |... 6.25. rin ee ei cece: . 146.1 
Freezing Range .:...-....-..+. —28.5° to —29.5°C 
Boiling Range (ASTM, 98%) . .2.5° including 101°C 
Specific Gravity 15.5°/155°C ..............5. 1.197 
Refractive Index n20/D .......... aoe cee 1.4145 


This new product of Hooker Research is another of 
the fluorides whose properties indicate its usefulness 
as a chemical, dyestuff, and pharmaceutical interme- 
diate, as a solvent or dielectric fluid and in the manu- 
facture of bactericidal products. 

Benzotrifluoride is a colorless aromatic liquid. Its 
thermal stability is excellent, the CF; group not being 
attacked at 350°C in the presence of iron or copper. 
It is completely miscible with most common solvents. 
The trifluoromethyl! group is strongly meta directing. 

Hooker benzotrifluoride is at present available in 
pilot plant quantities. Technical Data Sheet No. 350A 
describes more completely its physical and chemical 
properties, Please use your company letterhead when 
requesting sample or literature. 
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Erosion of Seat Is Eliminated 
With New Rotary Plug Valve 


In addition to the improved rotary plug valve described be- 
low; this month’s review of new and improved devices used in 
petroleum processing and handling operations on which patents 
have been issued recently includes: 


@ Lube test unit saves hours compared to engine method 
@ Pipe ells marked accurately by means of simple scriber 


ADAPTED FOR SERVICE on gasoline, 
high-pressure steam, or salt water 
lines, a plug valve has been designed 
in which the plug cannot be rotated 
when in contact with the valve seat. 
This is said to prevent rapid erosion 
of the seat, usually met with in con- 
ventional valves of this type, where- 
in the plug is unseated when in the 
“open” position. 

Shown in the sketch in Fig. 1, the 
valve operates as follows: Assuming 
it to be closed and seated as illus- 
trated, handwheel 56 is turned clock- 
wise. Plug 32 and stem 40 are pre- 
vented from rotating by the trans- 
verse ribs 22 in the bottom of the 
body 10 with which slots 38 in the 
bottom of plug are engaged. Bush- 
ing 52 rotates with the handwheel 
and because its threads which engage 
stem 40 are right-handed, clockwise 
rotation of the handwheel lifts the 
plug from its seat. 

At the time the plug clears ribs 
22, shoulder 46 strikes the underside 
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Fig. 1—Plug 32 remains in tight con- 

tact with seats 16 and 18 in both 

closed and open positions of improved 
plug valve (U.S. 2,464,123) 
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of bushing 52; then the plug 32 and 
handwheel 56 rotate as a_ unit 
through an angle of 90° or until pawl 


62 drops over the edge of the next. 


of four teeth on cam 60. At that 
point, the valve is open. The plug 
can then be seated by turning the 
handwheel counterclockwise until ribs 
22 again engage slots 38, and the 
valve seats and the plug return to 
tight contact with each other. To 
close the valve the entire operation 
is repeated. 

U. S. 2,464,123, issued March §8, 
1949, to W. T. Downing and S. P. 
Johnson. 





Lube Test Unit Saves Hours 
Compared to Engine Method 


CLOSE CORRELATION with results 
from the standard Chevrolet engine 
test for lubricating oils is said to be 
obtained in a simplified apparatus 
which eliminates the need for an ac- 
tual automobile engine. Analyses 
were found to be within 10% of those 
obtained in the Chevrolet method. 
The 36-hr. run can be duplicated in 
10 hrs. and the 72-hr. run in 20 hrs., 
it is reported. 


The apparatus is illustrated in Fig. 
2. It comprises a glass container 10 
inserted in any suitable heating 
means, such as a_ heat-conducting 
solid metal 20 containing an electric 
resistance 64. Filtered and dried air 
is admitted through glass injector 12 
at the bottom of the container 10. 

A test piece 46 receives frictional 
wear from a hardened steel rod 56, 
which fits into holder 52 at the lower 
end of rotating shaft 24 within the 
inner tube assembly 16. It is driven 
by any suitable means connected to 
pulley 60. The oil under test is poured 
into container 10 so as to submerge 
completely the lower end of tube 16. 


Rotational speed of rod 56 against 
test piece 46, the flow of air up 
through container 10, and the tem- 
perature of the oil sample can all be 
closely controlled so as to duplicate 





with precision any given conditions as 
encountered in an actual engine test. 
Among the advantages cited for the 
apparatus in addition to its obvious 
low initial cost are 1) speed of the 
test run, 2) no need for expensive 
disassembly of actual automobile en- 
gine, 3) flexibility of control of test 
conditions, and (4) possibility of run- 
ning as many such small units as 
possible for simultaneous testing of 
several samples of oil. 


Service properties of the oil under 
test are found by 1) determining the 
loss in weight of the test piece, 2) 
visually rating the lacquering prop- 
erties by examining the coating de- 
posited on the outer surface of sleeve 
16, 3) obtaining a visual sludge rat- 
ing by examining the insoluble mate- 
rials and used oil coated on the giass 
walls of container 10, and 4) deter- 
mining the usual properties of the re- 
maining used oil by testing for such 
values as pentane insolubles, benzene 













\: 
Z Ml libaldaa 















OY 





24 















Ve 
SG 


RSL WWWVWww 


SSS 


KES 


~ 












Ld 





TSooOssosssssy f 


SSS NTN 


dd 


ddd 





ILE 


laa 






La 


(a 


O G = 
SSS 


: Sw 
i. G 
















SSH 
V3 








~~ | 


Ly 
: 





Fig. 2—Simplified, inexpensive ap- 

paratus for testing lube oils closely 

duplicates standard Chevrolet engine 
test results (U. S. 2,464,233) 
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stocks located at... 


For the most exacting Gas Plant Service you can 


99 


depend on “Oilwell’s” well-balanced supply of Gas 

Plant stocks— 

Valves and fittings ... Bull Plugs and Swaged Nipples 
. Gaskets ... Couplings ... Pumps... Gauges... 

Unions ... Crosses... Studs... Ells... Caps. These 


are only a few of the many items stocked by “Oilwell.” 










‘rained personnel understand 
and handle your Gasoline Plant 
*roblems 





With supplies from one of “ Oilwell’s” 9 gasoline plant 





Los Angeles, California - Shreveport, Louisiana 
Columbus, Ohio » Ponca City, Oklahoma 
Beaumont, Borger, Houston, Odessa, Texas 
Casper, Wyoming 


OIL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Office — Dallas, Texas 

Export Division Ofiice— 

30 Rockefeller Plaza 

New York 20, N. Y. 


Division Offices-——Casper, Wyoming 
Columbus, Ohio. . . Dallas, Texas 
Houston, Texas...Tulsa, Oklahoma 

Los Angeles, California 
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This 32-page book alphabetically 


lists all chemicals available through Ts _ AR S M AW C “ F M | CAL 

Harshaw, relates the history of the 
5 a 1945 East 97th Street, Cleveland 6, Ohio 

Company and describes Harshaw's BRANCHES IN PRINCIPAL CITIES 


major activities. Write for a copy. 
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Equipment Patent Review 





solubles, viscosity increase, and neu- 
tralization and saponification num- 


ers. 
U. S. 2,464,233, issued March 15, 
1949, to E. C. Hughes, J. D. Bartle- 
son, Margaret L. Sunday, and M. M. 
Fink, assignors to Standard Oil Co. 
(Ohio). 





Pipe Ells Marked Accurately 
By Means of Simple Scriber 











Fig. 3—Pipe ell marking device can be 
set at any angle within a 90° arc 


(U. S. 2,464,444) 


PIPE ELBOWS or tube turns can be 
quickly and accurately marked off for 
any desired angle prior to cutting 
with the simple, protractor device il- 
lustrated in Fig. 3. In use, the pipe 
ell is placed with one face flush with 
plate 1 and the other face flush with 
plate 2. Swinging arm 6 is then set 
at the required angle as indicated 
on protractor 7 and secured by tight- 
ening set screw 13. 

The flexible arm which holds mark- 
ing chalk 12, formed by jointed seg- 
ments 8, 19, and 21, is so constructed 
that the movement of the chalk re- 
mains in the same plane as the indi- 
cating side of arm 6, and also is free 
to move around the entire surface of 


the pipe ell. 
U. S. 2,464,444, issued March 15, 
1949, to Darwin I. Gantz, Wilming- 


ton, Calif. 





Other Recent Patents 


‘pace does not permit the com- 
piete review of all patents is- 
‘cd recently on equipment for 
petroleum processing indus- 
‘ry. Following, however, are brief 
‘ostracts of those with the great- 
st interest: 


‘toating Roof Tank Seal in which 
bottom of the shoe is kept im- 
rsed in the stored liquid by means 
a float that pushes the shoe up- 
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BUY. 


Cauite Heat Enpurine Castines 


DEFINITE 
This Will Assure 


CHEMICAL 
AND 
PHYSICAL 


to 


SPECIFICATIONS 


Uniform Quality and Service 





Silicon, per cent 


Carbon .... 


than the following: 
TEMP. °F. 


1400° 
1500° 
1600° 
1700° 
1800° 


ing elements. 








I, MN, oii ok oS os oc teehee en 
rere ee ee 
a a ee 


Sulphur, maximum per cent 2 ; ne 
Phosphorus, maximum per cent . .. 


STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade "F" 


CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements 
as to chemical composition: 


GRADE ‘“‘F’’ 
25.0-28.0 
10.0-12.0 
0.50-1.25 
0.25-1.75 

0.05 
ai 0.05 
. Within limits of Paragraph 4 (c) 


(b) The chemical limits for all other added alloying elements, 
such as molybdenum, titanium and nitrogen, shall be specified 
by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 
1% in 10,000 hours when stressed by a tensile load not less 


STRESS PER SQ. IN. 
1% CREEP IN 10,000 HOURS 
GRADE “‘F” 
4200# 
37004 
32004 
2600# 
19504 


(b) Manufacturer shall submit standard creep data and resid- 
ual physical properties made on material of his own manu- 
facture and certified by an ACCREDITED LABORATORY. 
The chemical analysis of the creep test specimens shall be re- 
ported, including nitrogen content and any other special alloy- 


TENSION TEST FOR DUCTILITY AFTER HEATING: 

(a) Each heat shall conform to the following requirements as 
to tensile properties after the specimen has been subjected to 
a temperature of 1400° F. for 24 hours and furnace cooled to 
400° F. Test shall be made at room temperature. 


GRADE ‘‘F’’ 
Tensile Strength, min.lb./sq.in. . 80,000 
Yield Sfrength, min.Ib./sq.in. ee . .35,000 
Elongation in 2”, min. per cent .................. 9.0 





Copy of complete specification will be mailed upon request 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 


CALITE ALLOY 


WILKINSBURG STATION 


CASTINGS — 


CALORIZED STEELS. 


PITTSBURGH 21, PA. 
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wardly and outwardly against the 
tank shell. U. S. 2,464,804, issued 
March 22, 1949, to Fred L. Goldsby 
and Clifford M. Orr, assignors to Chi- 
cago Bridge & Iron Co. 


Combination Centrifugal - Vacuum 
Pump in which the vacuum pump is 
used as a priming means for the 
centrifugal and is automatically dis- 
engaged as soon as prime has been 
obtained, eliminating the need for 
driving the vacuum pump throughout 
the operating period of the centrif- 
ugal. U. S. 2,464,144, issued March 


8, 1949, to James W. McConaghy, as- 
signor to Ingersoll-Rand Co. 


Dropping Funnel for closed-vessel re- 
actions, in which feed is maintained 
continuously at proper rate of flow 
and complete seal is maintained be- 
tween reaction chamber and outer 
atmosphere. U. S. 2,462,556, issued 
February 22, 1949, to Walter Rosen- 
thal, New York, N. Y. 


Distillation Retort for Oil Shales, 
tar-sands, and the like; comprising 
a furnace type housing through 


TWO WAYS OF BURNING OIL 


THE WRONG WAY 





IN STORAGE—VALVE AND BURNER TROUBLES — 
UNBURNED OIL—LOST PRODUCTION 





- re 








semen 


















WITH 
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THE VOLCANIC OIL MILL 
NO SLUDGE—NO VALVE AND BURNER TROUBLE— 


CLEAN FIRES—~MAXIMUM PRODUCTION 
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You can get complete details for a 3c stamp—try it! 


HOPKINS’ VOLCANIC SPECIALTIES 
ALLIANCE, OHIO 





— 


which a bank of horizontal screw 
conveyors carry the solid hydrucar- 
bonaceous materials, and including 
an arrangement for recycling partial- 
ly spent materials. U. S. 2,465,693, 
issued March 8, 1949, to Lyman ¢, 
Huff, assignor to Universal Oil Prod- 
ucts Co. 


Corrosion-resistant Pipe utilizing a 
porcelain, or similar, lining within 
an ordinary steel outer shell with a 
second inner lining of lead placed 
between steel and porcelain, the lead 
being extended so as to serve as 
flange gasketing also. U. S. 2,464, 
487, issued March 15, 1949, to R. E. 
Chappell, C. M. Beamer, and R. B. 
Duff, assignors to Standard Oil De- 
velopment Co. 


Catalytic Alkylation Reactor of the 
so-called ‘“Votator” type; using a 
large number of hollow pins project- 
ing from an internal eccentric cyl- 
inder which revolves at high speed, 
from which pins the olefin or other 
alkylating agent is dispersed by cen- 
trifugal force so as to effect efficient 
mixing. U. S. 2,463,262, issued 
March 1, 1949, to Arthur R. Goldsby, 
assignor to Texaco Development Co. 


Fluid Catalytic Regenerator incorpo- 
rating in a single unit the kiln proper, 
a conventional cyclone type separa- 
tor, a heat recovery zone, and a flue 
gas scrubbing zone for recovery of 
the catalyst fines in the form of a 
slurry with incoming reactants. U. S. 
2,462,193, issued February 22, 1949, to 
William E. Hulsberg, assignor to Uni- 
versal Oil Products Co. 


Moving Bed Catalytic Cracking unit 
employing in place of mechanical 
elevators: 1) the fluid reactants as 
a liquid or gas lift for regenerated 
catalyst, and 2) the regenerating 
gases as a gas lift for the spent 
catalyst. U. S. 2,463,623, issued 
March 8, 1949, to Lyman C. Huff, 
assignor to Universal Oil Products 
Co. 


Automatic Controls for a complete 
process using an infra-red spectrom- 
eter for direct regulation of process 
conditions in relationship to changes 
in chemical composition as detected 
by the spectrometer. U. S. 2,462,995, 
issued March 1, 1949, to Otto F. Ritz- 
mann, assignor to Gulf Oil Corp. 


Constant Temperature Bath liquid 
circulator designed specifically for 
use in small size apparatus where 
close control is essential, as for exam- 
ple in refractometers; the device com- 
prising both an agitator and a small 
circulating pump. U. S. 2,460,757, is- 
sued February 1, 1949, to William 
Kurz, assignor to Precision Scientific 
Co., Chicago, Il. 
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What’s New! 


EQUIPME Mun Vad TeV - ++ PROCESSES . 


Ze TERATURE 


Reviewed by WILLIAM C. UHL, Equipment Editor 


1—Cooling Tower Pump 


A new line of 
“BJ” single and 
multi-stage verti- 
cal circulating 
pumps, designed 
primarily for 
cooling towers, 
are also suitable 
to many heat ex- 
change applica- 
tions where med- 
ium to high cap- 
acity pumping is 
indicated. The 
smaller sizes, 
from 5 to 12-in., 
are furnished in 
capacities from 
20 to 3000 gpm 
at heads required. The larger sizes, 
above 12-in., are available in capaci- 
ties of 1500 gpm. and up at heads re- 
quired. Lead-impregnated bronze 
bearings assure long wear. The suc- 
tion bell is grease-packed; all other 
bearings are water-lubricated. Byron 
Jackson Co. 








2—Pipe Marking Tape 

Self-adhesive, “Quik-Label” Pipe 
Markers for identification of mate- 
rials carried in pipes are designed to 
conform to American Standards As- 
sociation Standard No. A13, ‘Identi- 
fication of Piping Systems.” Each 
marker is 24 in. wide by 9 in. long 





For More Information 


Use one of the attached 
reply cards to request ad- 
ditional information or lit- 
ture on any items reviewed 
‘What’s New!” Just circle 
numbers corresponding to 

numbers on the items 

're interested in, fill in the 
st of the card, and drop it in 
‘e mail. No postage required. 
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and comes mounted on @ card 2% x 
9 in. Standard A13 establishes five 
basic background colors for classify- 
ing the major types of materials car- 
ried in pipe, with the names of the 
specific material superimposed on the 
proper background color. The manu- 
facturer states the labels can be 
read at up to 75 ft. with illumination 
from an ordinary flashlight. Labels 
are weather and water-proof. Stand- 
ard labels in stock cover 150 mate- 
rials, including chemicals, hydrocar- 
bon liquids and gases, water, etc. 
Also available are conduit markers 
for line voltages from 110 to 4800. 
W. H. Brady Co. ; 




















3—Miniature Speed Changer 


The “Metron” Miniature Variable- 
Ratio Speed Changer, which weighs 
less than 6 oz., and will fit in the 
hand, can deliver up to 70 ounce- 
inches torque and 0.025 hp. Possible 
applications include laboratory ap- 
paratus, recording, indicating, or con- 
trolling instruments, and_ similar 
mechanisms. Ratio of input to out- 
put speeds is infinitely adjustable 
between 1:6 increase and 6:1 de- 
crease, with a total range of 36:1. 
Ratio setting is indicated on a dial 
and pointer. The adjusting knob has 
a friction drag to prevent ratio 
wander. Maximum output torque, is 
obtainable at zero speed and operat- 
ing speeds to 20,000 rpm. are prac- 
tical, it is said. Internal construc- 
tion employs rollers, contacting discs 
on input and output shafts. Speed 





hh 


is adjusted by changing the radius 
at which the rollers make contact. 
Metron Instrument Co. 








4—Magnetic Flowmeter 


The ‘“Magna-Sight” flow guide is 
equally useful for clear and opaque 
streams. The instrument uses the 
Fischer & Porter standard ‘“Bull’s 
Eye” body with a fixed diameter ori- 
rice at its vertical inlet. A tapered plug 
is suspended in the fluid stream with- 
in the orifice. A permanent magnet 
in the tapered plug causes an exter- 
nal steel ball to move against a cali- 
brated flow. scale. The rear enclosure 
is a heavy Herculite glass window, 
permitting visual observation of the 
fluid. The guides are made in eight 
sizes from % to 4 in. screwed or 
flanged fittings, and measure rates 
from 3.5 to 250 gpm. Minimum 
measurable rate is 1/10 maximum. 
Fischer & Porter Co. 
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5—Tank Maintenance Cage 


The “Roll-Around” Safety Cage, 
constructed of non-sparking alum- 
inum alloys, weighs only 70 lbs. and 
can be carried by one man to the top 
of the storage tank. In use, a wire 
cable is fastened to an eye-bolt in 
the center of the tank roof, threaded 
through the curved tube of the Roll- 
Around, and fastened to a block-and- 
tackle or power-driven hoist. One 
set of casters rolls on the tank roof 
and are of a locking type to prevent 
lateral movement. The bracket on 
which the side casters is mounted is 
adjustable up and down in incre- 
ments of % in. On the cage itself, 
the operator’s safety belt is fastened 
to the rear guard rail. The arched 
support construction permits free 
movement of pole-type spray guns. 
Casters on the cage proper also are 
the locking type, and are mounted on 
legs with 24-in. adjustment. Cast- 
ers will roll in both vertical and 
horizontal direction, as required. Up- 
Right Scaffolds. 





6—"Siren” Dust Separator 


Said to be the first high intensity 
sound generator offered for gas phase 
use, the Model U-4 Sonic Generator 
is employed to produce sonic energy, 
useful for difficult dust, fume, and 
mist collection problems. The sound 
waves effect agglomeration of ex- 
tremely fine particles in a gas stream. 
Aggregates thus built up may then 
be efficiently collected by convention- 
al cyclone separators. The Model U- 
4 provides frequencies from 500 to 
22,000 cycles per sec., with an out- 
put over 300 watts, at intensity lev- 
els up to 165 decibels. They have 
been applied successfully in Union 
Oil Co.’s shale oil plant (PETROLEUM 
PROCESSING) December, 1948, p. 


586 








1187). Drive is a 12,500 rpm., 1.5 
hp., explosion-proof electric motor, 
115 volts, 50-60 cycles. A.C. Model 
U-4 will handle gas streams up to 
and over 1500 cfm. For larger vol- 
umes, up to 50,000 cfm., a Model 
U-3 is offered. The Ultrasonic Corp. 





7—Corrosion Protection 


Cathodic protection against corro- 
sion in heat exchangers, piping, and 
similar equipment can be obtained by 
use of the new “Cor-In” Corrosion 
Inhibitor Zinc Rods, which are fitted 
with standard pipe-plug ends and can 
be screwed directly into the equip- 
ment needing protection. The rods 
come in diameters of %, %, %, %, 
and 1-in., with lengths up to 12 in. 
Rotometals, inc. 





8—Temperature Transmitter 


The newly-developed ‘“Transaire 
with Speed-Act” is a force-balance 
type pneumatic temperature trans- 
mitter designed particularly for re- 
mote location of the controlling, re- 
cording, or indicating device; and 


GRADUATED DIAL 
FOR RANGE 
ADJUSTMENT, 
INTERCHANGE - a 


INTERCHANGEABLE 
SPRING ASSEMBLY 


mh TAYLOR 
SPEED-ACT 


INTERCHANGEABLE 
THERMAL SYSTEM 


— 


where it is neceessary to have ac- 
curacy, high speed of response, small 
thermal elements, and short range 
spans within the limits of —375 and 
+1000° F. Its output in psi. is pro- 
portional to the temperature of its 
thermal element. Using %-in. O.D, 
copper tubing, this pressure change 
can be transmitted as far as 1000 ft., 
or more depending on conditions, 
Among other features cited by the 
manufacturer are: 1) fixed air output 
range of 3 to 15 psi. for full tem- 
perature span is linear to 0.1%, as- 
suring repeatability of readings, 2) 
compensation for barometric and 
ambient temperature changes, 3) in- 
terchangeable unit assemblies, and 
4) thermal systems built to with- 
stand overrange temperatures up to 
1000° F. Instrument is fully encased, 
provided with mounting brackets for 
pipe or wall mounting, or an adjust- 
able bracket when it is used with 
a separable bushing. Taylor Instru- 
ment Cos. 





9—Four-leg Support 


er : 

















The Precision ‘“Quod-Pod” Support 
features: 1) legs and bases which 
are interchangeable—two bases can 
be joined with common legs; and 2) 
legs which are movable through an 
arc of 270°—the four legs can be 
folded under the base. Bases and 
legs are joined by a single cap screw 
for each leg. Each base has seven 
and each leg has four threaded %4-in. 
holes to accommodate rod uprights. 
Vertical rods are made of steel, alum- 
inum, or brass in 2, 3, 4, 5, and 6 ft. 
lengths. Support base is stamped 
from %-in steel plate. The %4-in. 
square legs are made from aluminum 
bar. Precision Scientific Co. 
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These ae We Tbes... 


that stay on the job 


CHASE 
ANTIMONIAL ADI 


(a patented alloy) 


Chase Antimonial Admiralty has been in use for 14 
years, withstanding the test of time — because the 
percentage of antimony is right. 


Admiralty containing less than .007% antimony 
(the minimum set forth in Chase Patent No. 2,061,921) 
cannot be counted on to prevent dezincification under 
all conditions. Over a wide range of applications, 
.015% is the minimum. Chase makes doubly sure you 
get this percentage—by using a nominal content of 
.035%, so that even with normal commercial variation 
your tubes contain at least .015% antimony. 

That’s why Chase patented Antimonial Admiralty 
tubes stay on the job, year after year. Get the facts! 


* 


Zhe Naltonds Headguarleors for 
hase ys BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANY ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTON} INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (tSales Office Only) 
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10—Light-weight Motors 





Suitable for use as drives for fans, 
blowers, and small pumps; the new 
line of Type KSP71, shaded pole, 
fractional hp., General Electric mo- 
tors have a die-cast aluminum frame, 
with a resultant weight reduction 
over conventional types using cast- 
iron frames. The motors are avail- 
able in these ratings: 1/40 hp., 50- 
60 cycle, totally enclosed; 1/25 hp., 
60 cycle, totally enclosed; and 1/15 
hp., 60 cycle, open. All ratings are 
available for 115 or 230 volts and 
for clock- or counterclockwise rota- 
tion. Models can be obtained for hor- 
izontal or vertical shaft operation in 
a variety of mountings, including 
shaft-end, opposite shaft-end, and re- 
silient-base; or they can be band- 
mounted. General Electric Co. 





11—Oxygen Meter 


Following extensive field tests, the 


Hays “Magno-Therm” Oxygen Meter . 


is now in full production, according 
to the manufacturer. The instrument 
employs no chemicals, liquids, gase- 
ous fuels, or combustion in its op- 
eration. It is based on the principle 
of the paramagnetic property of oxy- 
gen. In operation, the amount of 
oxygen in a gas stream affects the 
resistance of an _ electrically-heated 





wire suspended in the stream and 
in the center of a strong permanent 
magnetic field. This resistance is 
compared to that of another hot wire 
not in the magnetic field but in the 


gas stream. Satisfactory installa- 
tions have been made on catalyst re- 
generators, on boilers for determin- 
ing combustion efficiency, and for 
safety tests on hazardous explosive 
gases. Hays Corp. 





12—Throttling Valves 


i) 


v 





“Characterized” Needle Valves, No. 
1050 and 1051, were designed to fill 
a need for corrosion resisting throt- 
tle valve in sizes 4, %, and % in. 
The seat is of Hastelloy “C’”. The 
needle point is proportioned to give 
graduated control from closed to 
wide open position. Teflon is em- 
ployed for stem packing; in addition, 
No. 1051 has a Teflon shut-off disc. 
Valves are furnished in all types of 
corrosion resisting metals: maximum 
temperature is 550° F., maximum 
pressure, 2000 psig. Associated Valve 
& Engrg. Co. 





13—Controller-air Generator 


A new model of the standard As- 
kania. “Transometer” has been de- 
signed to generate air pressures that 
can be used directly with the present 
type of air supplied controllers. Pre- 
viously, it was necessary to use a 
transformer between the Transome- 
ter and the controller. The unit will 
generate an air pressure signal from 
2-15 psi. Combined with a positive 
displacement meter, it converts rpm. 
of the meter into an air pressure 
signal proportional to the square of 
the liquid flow. Viscosity effects on 
measurement are small compared 


with viscosity effects on measure- 
ments made by the usual orifice 
methods, it is said. Initial output 
pressure signal is adjustable over a 
range of 0-3 psi. and top output pres- 
sure signal over a range of 10-18 psi, 
The maximum input rpm. may vary 
from 25 to 3000 (or more). Askania 
Regulator Co. 





14—Balanced Inner Valve 


Being used exclusively in the Klip- 
fel “500” series of regulating valves, 
a new cup disc and piston seat de- 
sign inner valve is balanced when 
open and easily controlled by the 
diaphragm and unaffected by changes 
in inlet pressure. When closed it is 
held tight agajnst the single seat 
by inlet pressure. As used in back 
pressure valves, the inlet pressure 
under the seat enters the cup and 
lifts it against the resistance of a 
spring, adjusted for a definite pres- 
sure. In other valves, the inlet pres- 
sure enters the cup through the port 
in the head, thereby balancing the 
cup as to pressure so that it is read- 
ily moved. After the cup seats, the 
balancing port closes and the valve 
is held in place by inlet pressure. The 
“500” series is designed for accurate 
control at inlet pressure below 250 
psi. and reduced pressures below 150 
psi. Sizes range from % to 6 in. 
Klipfel Mfg. Co., Div. of Hamilton- 
Thomas Corp. 
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FLEXIBILITY... 
RUGGEDNESS... 


in the REPUBLIC Pneumatic Transmitter 


When selecting a meter, whether it be 
for the measurement of flow, pressure, 
liquid level or liquid density, the expe- 
rienced operator looks for these three 
important features. 

He wants a meter that will give him 
accurate readings. He wants a meter 
that can be easily adapted to widely 
varying conditions. He wants a meter 
that is rugged enough to remain in 
service even under adverse operating 
conditions. 

The Republic Pneumatic Transmitter 
has a guaranteed accuracy of within 44 ot 
1% of the transmitter range. This is higher 


than can be consistently secured and 
maintained with any other method. By 
making a few minor adjustments or sub- 
stituting a few small parts its operation 
can be easily changed to any desired range 
between a minimum of 0—0.6” of water 
to a maximum of 0— 704” of water. Its 
construction is more like that of a preci- 
sion machine than of the sensitive 
instrument that it is. 

It is for these reasons that the Republic 
Pneumatic Transmitter, even though 
comparatively new, has already been spec- 
ified and installed on over 2500 indus- 
trial metering applications. 


x * * 


The Republic Transmitter is a pneumatic metering device. It 
employs the force-balance principle to convert process variables 
such as flow, liquid level, pressure or liquid density, into air 
pressures which vary proportionally with the process variables. 

These air pressures become direct measurements and can be 
conducted to reading instruments or used as the measuring 
impulse for the actuation of an automatic controller. 


For complete details write for Data Book No. 1001 


“REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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15—Electronic Vacuum Control 





The “SMCI” vacuum control ac- 
cessory is based upon a principle of 
adjustable pulsed leak, and is continu- 
ously adjustable from completely 
closed to open. Manufacturer states 
it cannot plug up with dust or moist- 
ure and may be used with any gas. It 
can be used alone to give the desired 
vacuum by balancing the leak rate 
against the pump rate, or it may be 
employed with the SMCI Skanascope 
Vacuum Relay Monitor to maintain 
the desired vacuum regardless of 
varying conditions within the vacuum 
system. Unit measures 6% in. x 2 in. 
O.D., with a 4-in. exhaust tube, and 
includes 5 ft. of cable. It weighs 
1 lb., and operates on 110 volt, A.C. 
Skaneateles Mfg. Co., Inc. 





16—Heavy-duty Wrench 





The Ingersoll-Rand, Size 577, Im- 
pact Wrench is a heavy-duty tool de- 
Signed to handle large studs, bolts, 
nuts, cap screws, from 1% to 2 in. 
thread size. Air-actuated, it operates 
on the rotary impact principle, by 
which motor torque is converted into 
1000 “twisting” blows per minute. 
It has been found especially useful 
for removing rusted or frozen nuts. 
Specifications are as follows: weight, 
less socket—72 Ibs.; overall length to 


Shoulder of Square driver—24% in.; 
Side to center distance of hammer 
— 2 13/16 in.; rated capacity— 
«-In.; size of square driver, across 


flats—1% in.; free speed—535 to 565 
‘pm. Ingersoll-Rand Co. 
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17—Small-scale Pulverizer 


Essentially a small, high-speed 
hammer mill, ;with non-pivoting ham- 
mers, the ‘Precision-Shell’ Sample 
Pulverizer has been developed for 
grinding small samples from 3 to 30 
grams. It will reduce 4 or 8 mesh 
material to 50 mesh or finer, and has 
been used successfully to grind ma- 
terials of a wide range of hardness 
—activated alumina, rock salt, mar- 
ble chips, quartz, and the like. A 5- 
gm. sample can be ground in from 
1 to 4 minutes, depending upon the 
hardness. Precision Scientific Co. 








18—Geiger Counter 


A new portable Geiger counter, 
sensitive to both gamma rays and 
beta particles, is suitable for auditory 
monitoring in the laboratory and in 
the field. It can be carried on the 
belt or by its handle. It employs a 
900-volt, plug-in type Geiger tube 
with a 30 mg./cm.’ thin window sec- 
tion, making possible the detection 
of beta particles as low as 160 KEV, 
as well as gamma rays. The unit 
weighs about 2 lbs., including bat- 
tery. Size is 24,x3%4x6in. Preci- 
sion Radiation Instruments, Inc. 
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AMMONIA 


(Refrigeration 


Grade) 


TANK CARS 
and 
CYLINDERS 





direct service 





from producing 
point to user avail- 
able on contract 
shipments or spot 
orders from... 


SPENCER 
CHEMICAL 
COMPANY 
Executive and Sales Offices 
613 Dwight Building 
Kansas City 6, Missouri 





CONTACT 
SPENCER 
NOW FOR YOUR 
AMMONIA 
NEEDS 










OIL-GAS TANDEM 
COMBUSTION UNIT... 























FUEL O1 TAR 
OF SLUSSE BURRER 


P- 3 


HAS A HIGH TURN -DOWN 
RATIO WITH ASTEADY FLAME 


Advantages: Requires only a minimum of fur- 
nace draft with low excess combustion air; Burns 
all grades of oil fuels, sludges and refuse oils; 
Attains smokeless combustion even on low set- 
tings. Another model of this Unit is designed for 
firing vertically upward . . . Also, suitable for 
forced draft preheated air. It can be applied 
to all types of boilers and process furnaces. Full 
details in Supplement 6 to Bulletin 50. 


NATIONAL ADA BURNER CO., INC. 


Main Offices & Factory: 1297EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2512 South Boulevard, Houston 6 





OIL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes; STEAM 
ATOMIZING OJL BURNERS; MOTOR-DRIVEN 
ROTARY OIL BURNERS; MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS; LOW AIR PRESSURE 
OIL BURNERS; GAS BURNERS; COMBINATION 
GAS ond OIL BURNERS; AUTOMATIC OIJL 
BURNERS, for smal! process furnaces and heating 
plants; FUEL OIL HEATERS; FUEL OIL PUMPING 
ond HEATING UNITS; FURNACE RELIEF DOORS; 
AIR INTAKE DOORS; OBSERVATION PORTS; 
SPECIAL REFRACTORY SHAPES. 




























your guide to 
steam-detergent 


cleaning- FREE! 


can simplify such jobs as cleaning 
pump and drilling equipment; 








If you are in the producing, refin- 
ing, natural gas or pipe line divi- 
sions, the guide above, is for you. 
It contains facts designed to help 
you save on your cleaning jobs. 


Guide gives full details about built- 
for-the-job Oakite Solution-Dis- 
charging Steam Gun and the low- 
cost, easy way to install it. Tells 
how to make. up steam-cleaning 
solution with effective Oakite 
cleaning compounds. Also gives 
full details for stripping paint with 
the Oakite Gun. Shows how you 


orr 


SPECIALIZED INDUSTRIAL CLEANING 


rotary tables, mud hogs, crown 
blocks, swivels and the like. It’s 
not only versatile, but being 3-ways 
effective (steam, pressure, deter- 
gency) it lops hours off your 
maintenance-cleaning schedule. 
Why not arrange with your neigh- 
borhood Oakite Technical Service 
Representative for a demonstra- 
gee. Ge... 


JUST SAY THE WORD AND we'll 
send you this “Oakite 88 Digest.” 
Our address: Oakite Products, Inc., 
44C Thames St., New York 6, N.Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


OAKITE 


ACGyu Se Par 


50E Thames St., 





MATERIALS - METHODS - SERVICE 


NEW YORK 6,N.Y. 


OAKITE PRODUCTS, INC., 
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19—Condenser Tube Cutter 


A new condenser tube cutte:, in. 
ternal type, will be made available 
to the trade soon, according t» the 
manufacturer. It is designed for ‘ubes 
ranging in size from % to 11% in. in 
diameter. Made of heat-treated alloy 
steel throughout, with a blace of 
tool steel, the cutter is equipped with 
an airline for blowing out cuitings, 
to prevent jamming, and to keep the 
bit cool. Designed for air or electric 
motor drive, the cutter may be op- 
erated at speeds of 250 to 750 rpm. 
It will cut through tube sheet thick- 


nesses from \% to 6 in. Airetool Mfg, J 


Co. 








ca 





20—Wax and Oil Solvent 


“Visco VS” is a new high-flash- 
point solvent for wax, grease, lube 
oils, paint, and fusible or soft resins 
which manufacturer states is safer to 


use than naphtha or other low- 
flash-point materials. It is  non- 
injurious to the skin. Visco VS is 


available immediately in 55-gal. 


drums and 5-gal. cans, direct from | 


factory at Sugarland, Texas. Visco 


Products Co., Inc. 





21—Steam-jacketed Valve 


The ‘‘Ever- 
lasting” Steam 
Jacketed Valve 
has been de- 
veloped for the 
transmission of 
viscous materi- 
als which con- 
geal and do not 


flow at ordi- 
nary tempera- 
tures. The 





valves are of 


the quick-acting type where the disc § 


slides across the ports in a rotating, 
self-cleaning action. Jacket space 
surrounds the port openings as well 
as the valve body. Valves are avail- 
able in 2, 3, and 4-in. sizes, for 125 
psi. line and 125 psi. jacket pressure. 
Everlasting Valve Co. 
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Powell presents a Complete Line of Standard Valves—in Bronze, 
Iron, Steel, Pure Metals and Special Alloys.* These are of every 
type and size, and for all pressures and temperatures encountered 


in the many services for which they are adapted. 


But ever-changing methods and processes continually impose new 
flow control conditions. For these Special Services, Powell Engi- 


neers are always ready with Special Designs. 


The result is that Powell—and only Powell—makes such a com- 
plete line that today there’s a Powell Valve specifically adapted 
to each and every flow control service known to Industry. 


Write for information on applications of Powell Valves. And if 
you have any flow control problems, Powell Engineers will help 


you solve them. 


, 





Fig. 3061—Class 300-pound Cast 
Stee! Swing Check Valve with bolt- 
ed cap and flanged ends. Disc has 
ample lift to permit full, straight- 
way, unobstructed flow through the 
valve body. 
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Fig. 6003—Class 600-pound 
Cast Steel Gate Valve with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke, tapered solid wedge. 





Fig. 1793—Large 125-pound Iron Body @@ 
Bronze Mounted Gate Valve. Made in ™ 
sizes 2” to 30”, inclusive. Has outside 
screw rising stem, bolted flanged yoke 
and tapered solid wedge. Also available 
in All tron for process lines. 









Fig. 1503—Class 150-pound 
Cast Steel Gate Valve with 
flanged ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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22—New Chemical 


The properties of sodium trifluoro- 
acetate suggest the possibility of its 
application in preparing insecticides, 
herbicides, and dyestuffs. The com- 
pound is in the form of a white, 
odorless, non-corrosive, free-flowing 
powder. It is non-toxic, and 98 to 
99% pure. A hygroscopic material, 
when converted to the acid as gen- 
erally done for chemical processing, 
the acid is highly ionized. Hooker 
Electrochemical Co. 





23—Steam-jet Floor Cleaner 


The “Speedylectric’” JC-30 Steam- 
Jet Cleaner, using high pressure 
steam from its built-in boiler, is said 
to eliminate the excess water prob- 
lems common to the conventional 
type of cleaners which normally use 
hot water under pressure and tend 
to flood the floor area being cleaned. 
A mixing device mixes the steam 
with the proper amount of detergent 
at the jet. High velocity of the jet 
assures the operator of reaching high, 


WARREN PETROLEUM CORPORATION 


Western Heat Transfer Equipment plays an important role in the 
manufacture of stabilized natural gasoline at Warren Petroleum’s 
Holliday, Texas plant, pictured above. Close attention to detail and 
specification from design to installation is the prime consideration in 
the manufacture of all Western equipment for gasoline plants, refineries, 
chemical processing plants and pipe lines throughout the world. 





Manufactured by 





SALES OFFILES — DALLAS — HOUSTON 


WESTERN 
HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 


See Western’s catalog 
pages in the current issues 
of Chemical Engineering 
Catalog, Refinery Catalog 
and Thomas Register. 











































































out-of-the-way places. Sparks and 
flames are eliminated, making the 
unit safe for use in hazardous loca- 
tions. Mounted on an all steel dolly 
with ball-bearing, rubber-tired swivel 
casters, the JC-30 weighs about 500 
Ibs. Floor space occupied measures 
27 x 40 in. Unit operates on 220 
volts, A.C., single or polyphase. Liv- 
ingstone Engrg. Co. 





24—Thread Die for Ells 





A new die head, recommended for 
use only on cast iron and brass fit- 
tings, is designed for threading street 
ells and similar fittings where clear- 
ances are limited between the die 
head and the machine proper. The 
diameter of the die head is 3% in. 
and to provide further clearance, the 
chaser holders are beveled off on 4 
45° angle. Individual adjustment is 
provided for each chaser holder, per- 
mitting a plus or minus adjustment 
of approximately +; in. on the pitch 
diameter. Landis Machine Co. 
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Making a good seal better 


The New 





PANTAGRAPH HANGER 


SEALING RING 4+ WY Py 5 


#} iy 4 a) 7 
































TANK SHELL —| / { 
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HORTON Double-Deck Floating Roofs 


























Above: Cutaway drawing showing 
the improved’ pantagraph hangers 
which hold the sealing rings on Hor- 
ton Floating roofs snugly against the 
i tank shells. Located inside the seal, the 
1 hangers are protected from the weather, 
and the roof deck is left free of ob- 
structions for easy maintenance. Left: i 
A 131,500-bbl. tank with a Horton 
Floating Roof at the Sun Pipe Line 
Company's Harbor City, Texas, ter- 
minal. 
1 
| 
On the Horton Double-Deck Floating Roof, the new With new engineering developments of this kind, the | 
pantagraph hangers are part of the Horton Seal—the Horton Double-Deck Floating Roof offers you more 
r & most efficient device ever developed to close the space economical protection against evaporation loss and de- 
. B between the deck of a floating roof and the tank shell. _ pendable, maintenance-free operation. You can use the 
t a The job of the hangers is to hold a flexible metal seal- Horton Floating Roof on new or existing tanks. In the 
- ing ring snugly against the shell of the tank, and to do _Horton line, flat-bottom oil storage tanks are built in 
sh: ° ° e ° °ye e “—" 
e | his so that the sealing ring maintains a long sliding standard sizes from 1,000 to 150,000-bbl. capacities. 
. contact with the shell as the roof moves up and down. Ask our nearest office for complete information. 
= 
‘| CHICAGO BRIDGE & IRON COMPANY 
a 
s $ 
, : ; Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
ip : a ta 3 aati aard 2103 Healey Building Detroit 26 .. ......1532 Lafayette Building Philadelphia 3 ..1630—1700 Walnut St. Building 
t Bo ningham 1 1527 North Fiftieth Street Houston 2 ....2130 National Standard Building Salt Lake City 1 1530 First Security Bk. Building 
. a 10 ...... 1029-201 Devonshire Street Havana ......... ......402 Abreu Building San Francisco 11 ..1208—22 Battery St. Building 
h a ae 4 ......2114 McCormick Building Los Angeles 14 1526 General Petroleum Building "Be ar 1330 Henry Building 
i eveland 15 ......2215 Guildhall Building New York 6 ....3310-165 Broadway Building | gt rarer 1620 Hunt Building 
" REPRESENTATIVES AND LICENSEES 
ee oa Steel Works, Limited, Fort Erie, Ontario, Canada Compania Tecnica Industrie Petroli, S.A. 1, Rome, Italy 
preside Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 
7 S sctions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 


Chicago Bridge & Iron Company, Limited, Apartado 1348, Caracas, Venezuela j 


PETROLEUM PROCESSING, May, 1949 595 





Design and Engineering 
Put EXTRA Value In 
This KENNEDY VALVE 


a HANDWHEEL, malleable iron, 
non-heating design, large size 
for non-slip, comfortable grip. 


WHEEL NUT, below hand- 
wheel level to prevent burning 
palm of hand on steam service. 


PACKING NUT, bronze, heavy 


GLAND, bronze, self-center- head withstands pipe wrench 


ing, extra-long to allow maxi- 





: punishment, extra threads 
mom tehe-up on packing. provide increased packing 


adjustment. 
PACKING, molded, graphited 
and lubricated asbestos, de- STUFFING BOX, bronze, un- 
usually deep to provide tight- 
ness without jamming pack- 
ing. Can be repacked under 


pressure wide open. 


signed and proved to main- 
tain resilience and resist leak- 


A 


Ny 


age for long periods. 


STEM, bronze, high tensile 
and torsional strength, 










BONNET, bronze, large hexes 
non-rising for limited Gus tehedyloeemengen Y; 

permit easier removal when 
headroom, also reduces 


. clearances are close. 
wear on packing. 


BODY, bronze, 
rugged 
tion, straight pas- 


construc- 


sageway mini- 


mizes flow resist- 
/ ance, disc clears 
i. “ passageway in full 
’ \' . open position. 
WW 
ae 


DISC, bronze, simple, 
strong mechanism. Interior 
body ribs fit channels on disc to 
provide accurate guide. 


Write for Bulletin No. 102 * BUY FROM YOUR LOCAL DISTRIBUTOR 


THE 


KENNEDY 


VALVE MFG. CO. 
1067 EAST WATER ST. 
ELMIRA, NEW YORK 


VALVES + PIPE FITTINGS + FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
596 
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25—Pump Inspection Easy 


f 
t 


| 





“Pull-Out” models of axial flow 
and mixed flow type pumps, available 
in capacities up to 100,000 gpm, 
have been designed so that all work- 
ing parts are removable without 
breaking discharge connections. Suc- 
tion bell, impeller, impeller housing, 
shaft, motor base, and motor can be 
removed without disturbing the col- 
umn and discharge elbow. The units 
are especially recommended for pow- 
er plant condenser circulation and 
other continuous operation where pe- 
riodic inspections are desired with- 
out breaking pipe or mounting con- 
nections. They are said to be ad- 
vantageous when the discharge elbow 
is below floor level, or when the pit 
is not easily drained. Pumps are 
supplied in cast or welded construc- 
tion, and of alloy materials if speci- 
fied. Economy Pumps, Inc. 





26—Cutter for Hard Metals 


Through compound leverage, the 
“Manco” Special Center-Cut Bolt 
Cutter affords two tons cutting pow- 
er at the jaws with 50 lbs. pressure 
on the handles. Jaws are of forged 
tool steel, heat-treated for handling 
case-hardened bolts, chain, reinforc- 
ing rods, and the like. The cutter is 
available in 18, 24, 30, and 36 in 
sizes with capacities up to y-in. solid 
rod. The cutter assembly will fi 
standard bolt cutters now. in the 
field and may be obtained separately 


| through regular mill supply chan- 
| nels. Manco Mfg. Co. 
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27—Portable Pipe Bender 


A new portable, hydraulic bend- 
ing machine, now in commercial pro- 
duction, is said to be able to handle 
regular and extra heavy pipe and 
rigid conduit in sizes from % to 4 in. 
The manufacturer states 90° bends 
can be made in 4-in. pipe in 15 min- 
utes. The unit is practical for hard 
copper, stainless steel, and other met- 
als. Changeovers from one size to 
another can be accomplished in a 


matter of seconds. Machine is mount- 
ed on casters. 
torizing also can be furnished. 
Inc. 


Attachment for mo- 
Tal 
Bender, 








» 28—Hydraulic Service Valve 


A 54-in. 50-lb., iron valve has been 


» developed for hydraulic service and 


especially for controlling flow of con- 
The valve has 125 psi. 
American Standard flanges and is op- 
erated by a limitorque electric motor 
connected to a threaded reach rod 
that moves the valve slowly to pre- 
vent water hammer. Reach rod 
threads can be cut for a range of 
speeds from 60 secs. up to 8 min. 
The valve is available in larger sizes, 


| for higher pressures, and in materials 


other than iron. R-S Products Corp. 








Trade Literature 
2°..Marshall Plan Sales 


Marshall Plan Sales Planner: 
‘-color, 30 x 40-in. chart illus- 
ng how American companies can 
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benefit by Marshall Plan sales to 
participating countries; depicting 
graphically the kinds of products 
that will be purchased during 1949- 
50, the approximate dollar volume, 
and the percentage distribution both 
as to source and to destination. Of 
particular help is a 12-step procedure 
recommended for American suppli- 
ers. Anticipated dollar volume for pe- 
troleum and its products is indicated 
at about $150 million. Westinghouse 
Electric Corp. 





30—Corrosion-resistant Paint 


Prufcoat Proof Packet: a standard- 
size, filing folder containing reports 
from testing laboratories, case: his- 
tories, the Prufcoat Protectograph 
Plan for analyzing paint mainten- 
ance costs, price list, and general cat- 
alog information on a line of corro- 
sion resisting coatings for acids, al- 
kalis, oil, and water. Prufcoat Lab- 
oratories, Inc. 


More “What's 


New!” Items, p. 599 





In the 


PETROL 


_ 


Ph 





tf 





IDUSTRY - 


THE CENCO-MEGAVAC 


combines in a single mechanical unit high ultimate vacuum 
with high pumping speeds for fractional distillations, tempera- 
ture and pressure measurements and other laboratory or pilot 
plant procedure which requires fast initial evacuation. 
unit is proved for dependable 


and trouble-free service. Speed 
at 1 micron, 375 ml; vacuum, Specify No. 92015A Cenco- 
0.1 micron or better Megavac Pump mounted with 
base and motor for 115 volt, 
60 cycle AC operation . $198.00 

Write Dept. B. E. for engi- 
quins SCley, neering Bulletin 10 “High (Also available with motors for 

>) C. ° * 

Vacuum Equipment”. other voltages and frequencies.) 
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CENTRAL SCIENTIFIC COMPANY 


Scientific Anna natuA 


» Iu struments 


- Chemicals 


1700 IRVING PARK ROAD, CHICAGO 13 


NEW YORK BOSTON 


SAN FRANCISCO. NEWARK 


LOS ANGELES TORONTO MONTREAL 


























wal 
SOUNDS OF SCALE PER DAY 
REMOVED ROM BOILER FEED WATER 




















GRAVER Hot Process 
LINEA 


~~ System 


This is what a Graver two stage Hot Process water 
treating plant is doing at a large oil refinery. A million 
pounds of lake water per hour, taken from a canal, is 
treated as makeup for a battery of high pressure boilers. 
A million pounds of this untreated water contains ap- 
proximately 150 pounds of scale forming material. 
This means about 3600 pounds every 24-hour day. 
Heaters, sedimentation tanks, filters, and deaerating 
equipment give the boiler system complete protection 
against scale and corrosion. 


If your problem involves treatment of water for boiler 
feed, process, or industrial waste water treatment of 
small or large capacities ... you will find Graver water 
_ conditioning equipment does the job efficiently and 
economically. All types are available, for all jobs, 
in all capacities. Write today for recommendations and 
a survey of your water conditioning problem. 





GRAVER TANK & MEG. CO:ING. 





PHILADELPHIA | 





+ CATASAUQUA, PAL ¢ 


EAST CHICAGO, INDIANA 


“HOUSTON = SAND SPRINGS, OKLA. 
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31—Chemicals 

Celanese Chemicals; 24-page book- 
let containing specifications, shipping 
and storage instructions, corrosion da- 
ta, uses, typical reactions, and toxic 
properties on nine chemical com- 
pounds now in volume production; 
including formaldehyde, acetone, 
methanol, glacial acetic acid, n-pro- 
panol, acetaldehyde, tricresyl phos- 
phate, methyal, and propionaldehyde. 
Celanese Corp of America. 


32—-Liquid Level Transmitter 


Taylor Force-Balance Liquid Level 
Transmitter, Bulletin 98069: gives da- 
ta on an instrument designed specific- 
ally to measure pressure and liquid 
level of viscous or corrosive liquids, 
and liquids containing solids, and 
adaptable to open or closed tanks un- 
der pressure or vacuum. Taylor in- 
strument Cos. 


33—Flowmeter Manufacture 

Making Hays-Cochrane Flow Me- 
ters at Penn Industrial Instrument 
Corp. Plant in Philadelphia, Bulletin 
No. 800: 8 pages of photographs 
showing steps in making a line of 
electric and mechanical flow meters, 
now being marketed as “Hays-Penn” 
Meters through the Hays Corp., and 
being manufactured by Penn Indus- 
trial Instrument Corp. 


34—Liquid Entrainment 


Little Known Ways to Save Big 
Money with Fine Wire, Bulletin, 11: 
8 pages describing a fine wire mesh, 
available in most metals and alloys, 
useful as separator elements in pipe 
still towers, gas absorbers, scrubbers. 
dehydrators, knock out drums, evap- 


orators, gas separators, etc. Otto H. 
York, Ine. 


35—Water Treatment 


Wright Chemicals for Conditioning 


Aqueous Systems: 8-page bulletin cov- 
ering a series of organic-inorganic 
compounds for water treatment, in- 
cluding four products for scale con- 
trol, two corrosion inhibitors, three 
chemicals for algae control, and sev- 
era! special purpose formulas. Wright 


Chemical Corp. 


36—Corrosion Guide 


Solving 


Corrosion Problems with 
Ciemalloy High-Alloy Castings: a 
age folder featuring two charts 
alloy selection, one showing the 
parative resistance of the most 
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production line item af McNamar 





commonly used grades of alloys in 


179 different corrosive media, and 
the other listing the alloys with their 
nominal composition, mechanical 
properties, etc. American Brake Shoe 
Co., Electro-Alloys Division, 


37—Corrosion-resistant Piping 


Corrosion-Resistant Piping Mate- 
rials, -Circular No. 320: 32-page 
booklet giving complete information 
on entire line of valves, fittings, fab- 
ricated piping, and pipe coils for cor- 
rosive conditions; includes’ eight 
pages of condensed recommendations, 











a 


* REFINERY TOWERS 
* STORAGE TANKS 
* HEAT EXCHANGERS 





description of alloys, and a corrosion 
questionnaire. Crane Co, 


38—Chemicals Catalog 

General Products List, 1949-1950, 
Bulletin 100: 20 pages on Hooker’s 
chemical products — specifications, 
uses, shipping information—and spec- 
ialized processes by which the com- 
pounds are made—chlorination, hy- 
drogenation, phosgenation, sulfhydra- 
tion, metallic chlorination, hydro- 
chlorination, and fluorination. Hook- 
er Electrochemical Co. 


More “What's New!” Items, p. 600 
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45,000 GALLON LP-GAS STORAGE TAN 


McNAMAR HAS INCREASED PLANT SPACE BY 30,000 SQ. FEET 
FOR THE EXCLUSIVE FABRICATION OF STORAGE VESSELS! 


i i By, 


MAIN ERACTIONATING COLUMN O 










N 3 CARS ENROUTE TO CUSTOMER 
* ACCUMULATORS 


* STRUCTURAL SHAPES 
* MISC. REFINERY VESSELS 





@ GLAD TO FURNISH QUOTATIONS PROMPTLY @ 


McNAMAR oouer « tank co. 





REFINERY 
BOX 868 


TULSA, OKLA. 


SALES DIV. 























What’s New! 





R-C Blower and Gas Booster 


mounted on same bedplate, = 
with Vout drives trom § 00 39—Waste Treatment 


motor. Capacity, 125 CFM. For Effective Neutralization of In- 
dustrial Wastes—Micromax Autorat- 
ic pH Control, Bulletin ND-44-96-708: 
20 pages describing two systems, one 
electric and the other pneumatic, of 
pH equipment for combatting stream 
pollution through neutralizing waste 
from oil refineries, chemical works, 
and other industries. Leeds & North- 
rup Co. 


40—Continuous Drainers 


Industrol Continuous Drainers, 
Bulletin CD-100: a one-page leaflet 
on equipment for removing large 
quantities of condensate from pre- 
heaters, reboilers, and the like; stand. 
ard sizes ranging from 4500 to 82,000 
Ibs./hr. of condensate at pressures 
to 600 psig. The Industrol Corp. 


41—Cooling Towers 


The New Aquatower, Bulletin AQ- 
49: covers specifications, engineering 
data, and application information on 
a line of cooling towers including 
R-C rpc pros “ ', — ‘@ new model in the 7% ton size. 
ane ce : 7 ag 4 The Marley Co., Inc. 
ity, 15,220 CFM. ew , 


42—Steam Specialties 


Strong Steam Specialties, Catalog 
No. 68A: 32-page booklet on traps, 
When it comes to choosing between Centrifugal and Rotary uatnem, vetaiag Wiles, Ge Oy 
arators, with prices on all items; in- 
| cludes quick-reference data table, 
gestions from R-C dual-ability. That’s because we build both and tips on selection, sizing, and 
‘ maintenance of steam traps. Strong, 

Carlisle & Hammond Co. 


Positive Blowers and Exhausters, you ll get impartial sug- 


—and we are the only blower manufacturer who gives you 
the benefit of this dual choice. 
Another advantage of consulting us results from our wide | 49—Air-cooled Exchangers 
, Py ‘ G-R News, March 1949, issue: de- 

range of units of both types. [f it’s 10 CFM you need, we'll scribes applications for “Fin-Fan” air- 
supply it. Or, if your use calls for extremely large volume, cooled heat exchangers in a number 

, , ‘ ? of different type installations. Gris- 
we build them to any desired size. com-Russel Co. 
One more point—air or gas handling equipment is our 


“bread and butter” . . . we have no other business. That 44—Thickness Gage 


Sperry Ultrasonic Reflectogage for 
Non-destructive Measurements of 
from an organization that has specialized on that job for Thickness, Bulletin 3700: describes 
almost a centurv. theory, and general application of 

F the instrument to plate and sheet, 
tanks, boilers, pipe, etc. Sperry Prod- 
ucts, Inc. 


means detailed and interested attention to vour requirements 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


905 Texas Avenue, Connersville, Indiana 45—Hardtacina Techni 
—Hardfacing Technique 


The Economies of Hardfacing; an 


| 8-page reprint of an article from 
f The Welding Journal; reviewing the 
advantages of hardfacing and offer- 


ing an analysis of the problems lead- 
ing to the correct selection of proper 


BLOWERS » EXHAUSTERS * BOOSTERS + LIQUID AND VACUUM PUMPS » METERS INERT GAS GENERATORS — rods. Air Reduction Sales 
oO. 


* * ONE OF THE DRESSER INDUSTRIES * + More “What's New!” Items, p. 601 
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You can always count on 
Nordstroms for quick. 


tight shut-off 
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LUBRICATED VALVES 























LUBRICANT 
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LUBRICATED SEAT 


A film of lubricant is distributed between 
the tapered plug and its seat. This insures 
easy turning and protection against corro- 
sion, erosion and intrusion of line material. 
Rotary plug prevents exposure of seats. 


LUBRICANT JACKING CHAMBER 


By turning the external lubricant screw, 
lubricant under pressure produces a jack- 
ing action on the plug. The thrust of the 
plug against the top shoulder stem seal 
gives resiliency. 


POSITIVE SEAL AROUND PORTS 


Grooves in plug, connecting with grooves 
in body, form an unbroken circuit around 
each port. Lubricant in the grooves pre- 
vents leakage past any part of the port 
boundry. 


Something to think about before you buy valves 


One “temperamental” valve on an important line in your plant or in the field 
might tie up your major flow of production. Check back in your experience and 
you can recall such instances. A single valve failure usually costs many times 
the price of the valve. Nordstrom valves are the ‘“‘traffic controls” in well- 
enginecred installations. They are literally the heart of the flow lines; easiest 


to switch flow; quickest to turn on or off; free from sticking; protected against 
leaks by “‘Sealdport”’ lubrication. The tapered plug is always seated. No sedi 
ment or deposits can creep in to prevent a tight closure. Nordstroms give line 
control not obtainable with any other type of valve. They are most economical 
in service. Buy them. Try them. Performance is the proof. 


Keep Upkeep Down 
Use genuine 
Nordcoseal lubricants 
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LUBRICATED 


NORDSTROM VALVE DIVISION-mockwett Manufacturing Co.-400 No. Lexington Ave., Pittsburgh 8, Pa. 


Atlanta * Boston « Chicago « Houston « Kansas City « Los Angeles New York © Pittsburgh « San Francisco « Seattle e Tulsa ¢ and leading Supply Houses 


Export: Rockwell International Corporation, 7701 Empire State Bidg., New York 1, N.Y. 
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What’s New! 





46—Story of Oakite 


Oakite News Service, 40th Anni- 
versary Issue: tells the history- of 
the company and how its combination 
service-and-product scheme was de- 
veloped; includes pictorial story of 
training program for technical rep- 
resentatives. Oakite Products, Inc. 


47—Flexible Metal Hose 


Flexible Metal Hose, Bellows, Ex- 
pansion Joints, Catalog G-50: a 68- 
page book presenting complete in- 
formation on a line of flexible metal 
hose, expansion joints, stainless steel 
and brass bellows, and various con- 
duits and special assemblies. Chica- 
go Metal Hose Corp. 


48—Fabricating Handbook 


Handbook for the Fabricator, 1949; 
128-page booklet describes various 
types of “Eastern” chromium-nickel 
steels, their application, and includes 
engineering data on corrosion resist- 
ance values, physical and chemical 
properties, etc. Eastern Stainless 
Steel Corp. 


49—Portable Refractometer 


Bausch & Lomb “Abbe-56” Refrac- 
tometer; Bulletin D-241: a four-page 
catalog section, including price list 
as of March 1, 1949, on a new port- 
able refractometer with an index 
range of 1.30 to 1.71 and a reading 
accuracy of two units in the fourth 
decimal place; and featuring spare 
interchangeable prism sets that can 
be installed by the user, eliminating 
lost time during prism recondition- 
ing. Bausch & Lomb Optical Co. 


50—Improvement by Forging 


The Improvement of Metals by 
Forging; a 44-page booklet describ- 
ing the basic types of forgings, their 
characteristics and applications; in- 
cluding chemical composition, rela- 
tive machinability, and processes em- 
ployed in their manufacture. The 
Steel Improvement & Forge Co. 





For Your Convenience 

Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 


on any items reviewed in 
‘What’s New!” You'll find 
them facing page 585. Just 


circle the numbers correspond- 
ing to the numbers on the items 
‘ou’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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THROWING LIGHT ON 


HEAT TRANSFER PROBLEMS 







THE WHITLOCK MANUFACTURING COMPANY 
149 BROADWAY, NEW YORK 6, NEW YORK 
Main office and Plant, 79 South St., Elmwood, Hartford 2, Conn. 


NEW YORK CHICAGO EOSTON 


PHILADELPHIA DETROIT RICHMOND 


In Canada: DARLING BROS., LTD., Montreal 
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DRAIN 


SHELL INLET 


WHITLOCK 


STANDARDIZES 


As an example of 
Whitlock Standardi- 
zation the construc- 
tion of the ST Heat 
Exchanger will be 
of interest. A good 
bit of our engineer- 
ing effort has been 
devoted to standardization for the 
purpose of avoiding costly “specials” 
wherever possible. One of the re- 
sults of this program is illustrated 
by the wide range of Standard Type 
ST Heat Exchangers now available. 
The Whitlock Type ST is a straight- 
tube floating head (split ring de- 
sign) exchanger. Units are avail- 
able in 150# and 300# design pres- 
sures and can be furnished of all- 
steel construction or with steel shell 
and nonferrous tube bundle construc- 
tion, replacing many special, more 
costly units. 





FOR ECONOMY 


Today the reduction of manufactur- 
ing costs is of vital concern to all 
manufacturers, and standardization— 
whether partial or full—is a big step 
in the direction of economy. Stan- 
dardization helps reduce engineering 
costs, and also permits quantity pur- 
chasing—resulting in reduced ma- 
terial costs. Partial or whole pre- 
fabrication of major subassemblies, 
even with heavyweight heat ex- 
changers, likewise means lower pro- 
duction costs. 


Standardization of the Whitlock ST 
Heat Exchanger now allows the ap- 
plication of low cost standard units 
to special and individual operating 
conditions, and greatly expedites de- 
liveries. This is very important to 
the customer since single units, series 
of units, and replacement parts as 
well, are available for early ship- 
ment. 


APPLICATIONS 


The Whitlock Type ST Heat Exchanger 
of straight tube floating head design 
(split-ring assembly) has large scale appli- 
cation to the typical refinery heat transfer 
problem. Whether the service calls for 
heating, cooling or condensing and whether 


the process fluids have viscositv charac- 
teristics of a light fraction or of a heavy 
tar, the unit has application because of its 
fundamental consideration of thermal de- 
sign details, mechanical characteristics and 
maintenance requirements. 
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aluminum proreets ...- 





You can triple the life of your heat exchangers handling products of sour 
crude. Tube bundles of Alcoa Aluminum have lasted 18 years and more. 
Alcoa heat exchanger tubing, covered by A. S. T. M. specification B234-48T, 
resists corrosion by HgS, COg and products of sour crude. Alcoa Alclad 
tubing resists most cooling waters. 

We’ve just published a booklet, “Alcoa Aluminum Heat Exchanger 
Tubes”, that shows where aluminum tubing will improve your petroleum 
processing. You'll learn the ease of roll-in and fabrication with standard 
tools and procedure, as well as performance data. We will gladly give you 
copies if you'll call your nearest Alcoa Sales Office or write ALUMINUM 
Company or America, 1784 Gulf Building, Pittsburgh 19, Pennsylvania. 


1. egey’:\ pen SA 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


General News 


Republic Flow Meters Co., Chicago, 
began the first of a series of four- 
week courses May 2 covering the 
theory and practical side of flow 
measurement and automatic control. 
Instructors are specialists drawn 
from Republic’s engineering staff. 
Company also is planning two separ- 
ate one-week courses designed pri- 
marily for instrument mechanics. The 
first of these courses will cover the 
assembly, calibration, and adjust- 
ment of instruments: the second will 
deal exclusively with regulators. All 
short courses are open to experienced 
engineers, supervisors, and mechanics 
employed by Republic customers. For 
further information, address inquiries 
to Mr. J. B. McMahon, Republic Flow 
Meters Co., 2240 Diversey Parkway, 
Chicago 47, Ill. 


Corrosion achievement awards — 
Presentation of the 1949 Willis 
Rodney Whitney Award to Dr. R. 
B. Mears, manager of the research 
laboratory of Carnegie-Illinois Steel 
Corp., Pittsburgh, and 1949 Frank 
Newman Speller Award to Frank 
L. LaQue, in charge of corrosion 
engineering section, International 
Nickel Co., Inc., New York, was 
made April 13 during the annual 
meeting of the National Assn. of 
Corrosion Engineers in Cincinnati. 
Dr. Mears is the incoming and Mr. 
La Que, immediate past president of 
the NACE. 


Tube rolling record reported—What 
is said to be a record for the number 
of tubes rolled by any one expander 
continuously in operation was estab- 
lished recently in a large eastern oil 
refinery with the aid of an Airetool 
type G-800 tube expander. Alto- 
gether, the report states over 18,000 
tube ends, each %-in. O.D. by 14-ga., 
were rolled into a 1%-in. tube sheet 
during the operation. Both steel and 
brass tubes were rolled in equal num- 


bers; however, it was not necessary 
at any time to replace rolls or the 
mandrel, 


Tubes were roiled at 750 
rpm., which is faster than the rate 
recommended by the manufacturer, 
Airetool Mfg. Co., Springfield, Ohio. 


Meetings on new alloy — Interna- 
al Nickel Co. has been conduct- 
a series of meetings in centrally 
‘ted cities in the U. S. and Canada 


t 
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Serving the Petroleum Processing Industry 


on its corrosion and heat resistant 
alloy, ‘“Ni-Resist.” Meetings have 
been held in Chicago, Montreal, 
Springfield, Mass., Philadelphia, and 
Cleveland. Future discussions are 
planned for Birmingham, Ala., May 
19; San Francisco, Sept. 16; and Los 
Angeles, Sept. 23. 


Huge cracking unit assembly moved 
—The largest assembled piece of 
equipment, a section of a fluid cata- 
lytic cracking unit, ever moved from 
a plant in the Chicago manufactur- 
ing area was shipped recently by 
Graver Tank & Mfg. Co. from its 
East Chicago, Ind., plant for instal- 
lation at Wood River Oil & Refining 
Co., Wood River, Ill. The section 
shipped was the bottom cone of the 
regenerator, which measures 19 ft. 8 
in. inside diameter and extended 20 
ft. 7 in. above the rails. Transporta- 
tion was on a special “‘well-bottom” 
flat car. 





Personne! Changes 


Pittsburgh Plate Glass Co., Colum- 
bia Chemical Div.—William Carpen- 
ter has been named a sales repre- 
sentative at St. Louis, Mo. 


Warner Lewis Co.—Byron E. Snow, 
formerly vice president and general 
manager of Aeroquip Sales and En- 
gineering, Inc., has joined the sales 
department, where he will be con- 
cerned with sales promotion work, 
participate in policy determination, 
and supervise sales representatives. 


Foster Wheeler Corp.—vVice Ad- 
miral Earle W. Mills, USN (ret.), 
has been elected executive vice presi- 
dent and a director. David McCul- 
loch, executive vice president since 
1935 and a member of the company 
since 1906, has been named vice 
chairman of the board. Recently re- 
tired from the Navy, Admira! Mills 
was wartime Deputy Chief cf the 
Bureau of Ships and Chief oi that 
bureau since 1946. 


Cooper Alloy Foundry Co.—James 
E. Ziegler has been appointed to the 
sales engineering force, and will be 
stationed in Cleveland to provide in- 
creased technical service in the 
Pittsburgh-Cleveland-Detroit arvas. 


Spencer Chemical Co.—Robert W. 
Schramm, formerly with Carbide & 
Carbon Chemical Corp. at Whiting, 
Ind., has been added to the market 
research staff as market analyst, 
with headquarters at 610 Dwight 
Bldg., Kansas City, Mo. 


Bjorksten Research Laboratories—- 
Dr. Eugene L. Woroch, previously 
with the Wisconsin Alumni Research 
Foundation, has joined the Bjorksten 
staff as a section leader. James E. 
Henning, of -Kester Solder Co. has 
been added as a research chemist. 


Hooker Electrochemical Co.—S. I. 
Anderson, in the sales department 
since 1933, has been promoted to as- 
sistant to the general sales manager. 
T. H. Trimble, with Hooker since 
1934, is now eastern sales supervisor. 
Headquarters for both men will be 
at the Niagara Falls offices. Neil M. 
Barber, will be assigned to the area 
comprising eastern Pennsylvania and 
the southeastern seaboard states. 


M. W. Kellogg Co.—John W. Co- 
penhaver, formerly with General Ani- 
line & Film Corp., has joined as head 
of a research group in the Jersey 
City petroleum and chemical re- 
search laboratories of Kellogg. 


Ralph M. Parsons Co.—Brig. Gen’l. 
L. D. Worsham, USA (Ret.), has 
joined as resident manager at Los 
Alamos on the work being performed 
there for the Atomic Energy Com- 
mission. Clinton C. Steward joined 
as chief engineer with headquarters 
at the main office in Los Angeles. He 
replaces Elwood Layfield, who has 
been given the new position of man- 
ager of engineering and construction. 


Ethyl Corp.—Dr. Charles L. Smith, 
for the past four years technical ad- 
visor of the National Agricultural 
Chemicals Ass’n., has been appointed 
to Ethyl’s product development de- 
partment in New York City. 


Peabody Engrg. Corp.—Robert C. 
Vroom has been appointed Executive 
Advisor and Consultant, with head- 
quarters at 580 Fifth Avenue, New 
York City. Holder of a number of 
basic patents related to the com- 
bustion of fuels, Mr. Vroom has been 
for many years chief engineer with 
Peabody. 
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Dow Chemical Co.—Several shifts 
in the top executive staff were made 
April 5 as result of the untimely 
death on March 31 of Dr. Willard 
H. Dow, president, in a plane crash 
near London, Ont., which also took 
the lives of Dr. Dow’s wife and three 
other persons. 


Earl W. Bennett, treasurer since 
1930, was elected chairman of the 
board. Leland I. Doan was elected 
president. Mr. Doan had been a vice 
president since 1938 and secretary 





















"KEEPS NEW TANKS NEW .. 
MAKES OLD ONES DO” 


EXPERIENCED PERSONNEL 


SPECIALLY-MANUFACTURED EQUIPMENT 


since 1941. Dr. Mark E. Putnam, a 
vice president since 1942, was named 
general manager. Dr. Dow had held 
all three of the positions thus filled, 
but in recent years had abandoned 
the title of board chairman and gen- 
eral manager. Two new vice presi- 
dents also were named: Dr. A. P. 
Beutel, general manager of the Texas 
Division; and Russell L. Curtis, gen- 
eral manager of the Great Western 
Division. Carl A. Gerstacker was 
elected treasurer and Calvin A. 


Let NATASCO solve 
your tank corrosion 


Natasco Corrosion Prevention Service for 
storage tanks keeps new tanks new and makes old 
ones give additional years of service. Scientific 
preparation of all surfaces and application is per- 
formed by experienced Natasco Crews. 





Crewmen are trained in the correct preparation of 
tanks and application of specialized Natasco Prod- 
ucts. Many Natasco Foremen have been with the 
company for from ten to fifteen years and their 
accumulated knowledge is your assurance of getting 
a satisfactory and long-life job. 


Manufacturers are called upon to develop and pro- 
duce the special equipment, used by Natasco, for 
proper and economical application for Natasco 
Coatings. 


The Natasco Line of laboratory-perfected and field- 
tested products consists of eighteen products each 
having a specific application to corrosion problems 
and conditions. The use of the one — singly or in 
combination — is dependent upon the conditions 
in the area or the extent of corrosion on the tanks. 





Lease Tank Service— 
West Texas Area: 
WILLIAMSON 
CONSTRUCTION COMPANY 
ODESSA, TEXAS 






California Representative: 
COAST CONTRACTORS, 
LTD 


4636 E. SLAUSON, 
MAYWOOD, CAL. 





CALL NATASCO TO SOLVE YOUR CORROSION PROBLEMS. 
WRITE FOR COMPLETE INFORMATION AND COSTS. 
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Campbell, the firm’s legal counsel, 
was elected secretary. 


Leece-Neville Co.—S. Floyd Stew. 
art, executive vice president since 
1946, was elected president recently, 
succeeding the late B. M. Leece, who 
died last December. Mr. Stewart 
joined the company in 1936 as a re. 
search engineer. Charles S. Cook, for 
eight years assistant to the presi- 
dent, was elected a vice president, 
J. S. Allt, in the accounting and 
purchasing departments for 12 years, 
was appointed auditor. 


General American Transportation 
Corp.—Ben King Duffy, formerly 
with the Turbo-Mixer Division, has 
been appointed sales representative 
in the Pittsburgh district for the 
Plate and Welding and _ Process 
Equipment Division. 


Brown Fintube Co.—E. A. Bertram 
has been appointed Manager of Sales, 
with headquarters at the general of- 
fices in Elyria, Ohio. Mr. Bertram 
will be in charge of all selling of the 


company’s products in the petroleum 7 
and chemical industries through rep- | 


resentatives in the principal cities 
of the U. S. 


Mathieson Chemical Corp.—Dr. 


Carl F. Prutton, who joined the com- | 


pany in 1948 as director of research, 
has been named vice president-di- 
rector of operations of all plants. He 
will be located in the New Yoi% 
offices. Arthur T. Bennett, vice pres- 
ident, was placed in charge of eight 
plants acquired from Southern Acid 
and Sulphur Co., and will have his 
headquarters in Houston. R. B. 
Worthy, manager of the Saltville 
plant; and J. F. Newell, manager at 
Lake Charles, were named vice pres- 
idents. 


Patterson-Ballagh, Div. of Byron 
Jackson Co.—J. P. Magoffin has been 
promoted to general sales manager 
with the recent retirement of J. C. 
Ballagh. 


Wolverine Tube Division of Calu- 
met and Hecla Consolidated Copper 
Co.—T. P. Stone and M. J. Cook have 
joined the sales division and are 4as- 
signed to the southeastern states. 





Specialized Instruments Corp.—k. 
Kennard Gross, previously coordinat- 
ing engineer with Leeds & Northrup, 
has joined the firm as eastern serv- 


ice manager for Spinco Ultracentri- | 


fuges, with headquarters in Phila- 


delphia. 


L. O. Koven & Brother, Inc.—W. 
C. Osha has been appointed plant su- 
perintendent of the Dover fabricating 
plant. Before coming to Koven, he 
was assistant general supervisor of 
welding for Pullman Standard Car 
Mfg. Co. 
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Westinghouse Electric Corp.—John 
Zz. Linsenmeyer has been appointed 
manager of mining, petroleum and 
chemical engineering, succeeding 
Phelan McShane who becomes con- 
sulting mining engineer for the com- 
pany. Mr. Linsenmeyer, who joined 
Westinghouse in 1937 after gradua- 
tion from Lehigh University with a 
B.S. in Electrical Engineering, is sec- 
retary of the Pittsburgh Section, 
American Society of Mechanical En- 
gineers and has contributed articles 
to the industrial trade press on ap- 
plications of electrical equipment in 
industry. 


Kerr-McGee Oil Industries, Inc.— 
Cc. J. Colby has joined the firm as 
director of purcheses and material 
with headquarters in the main of- 
fice at Oklahoma City. For the past 
four years, he has been manager of 
machinery sales for Republic Sup- 
ply Co. 


James Webb Gosselin, 27, son of 
E. N. Gosselin, president of Graver 
Tank & Mfg. Co., Inc., was killed in 
an automobile accident in Chicago, 
March 27. He had been with Graver 
since February, 1947, and at the time 
of his death was production manager 
of the East Chicago plant. 

A graduate of Northwestern Uni- 
versity, Mr. Gosselin served as a 
Naval officer in the Pacific theatre 
of war at Saipan, Leyte, Luzon, Iwo 
Jima, and Okinawa during 1943-46. 


Surface Combustion Corp., Stan- 
dard Furnace Division — Berton M. 
Sharpe, with the company since 1937, 
has been appointed sales engineer to 
cover southern Indiana, southwestern 
Ohio, and northern Kentucky. 


Pennsylvania Salt Mfg. Co. — 
George B. Beitzel, who joined the 
firm 19 years ago and since Janu- 
ary 1 was executive vice president, 
has been elected president. Leonard 
T. Beale, president for the last 20 


years, will continue as chairman of 
the board. 


Swift & Co.—F. E. Lacey, with the 
Company since 1926 and head of the 
industrial oil department since 1944, 
has been made manager of the Tech- 
nical Products Plant at Hammond, 
Indiana, which processes fat and oil 
for use in the manufacture of lub- 
ricants, rubber, textiles, paint, and 
other products, 


_Dearborn Chemical Co., Ltd. — H. 
Nevill Potter, technical director of 
this Canadian company since 1945 
and a member of the Board of Di- 
rectors since February, 1947, has 
been elected executive vice president 
ana zeneral manager. He will make 
his ‘teadquarters at the main offices 
A graduate in chemical 


in Tr ronto. 
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engineering from the University of 
Toronto in 1937, Mr. Potter served 
three years with the Royal Canadian 
Air Force. 

Electric Steel Foundry Co.—James 
T. Gow, for the past 13 years asso- 
ciated with the Battelle Memorial In- 
stitute in Columbus, Ohio, where he 
became Supervising Metallurgist in 
Industrial Metallurgical Research, has 
been named chief metallurgist for 
ESCO, with headquarters at main 
offices in Portland, Ore. 


Black, Sivalls & Bryson, Inc.—Ben- 
jamin W. Bourne, saies engineer in 
charge of New Orleans office, has 
been transferred to Midland, Texas, 
office. Raymond D. Canada has 
moved from Kilgore, Texas, branch, 
to open a new office at Magnolia, 
Ark. James R. Banks, recently with 
Townsco Equipt. Co., Oklahoma City, 
has joined BS&B at New Orleans. C. 
W. Hayes, formerly at Kansas City, 
has taken temporary charge of New 
Orleans office. Floyd C. Myers, 





4 t, Glidden... 


Cucemaker tw Soya Research 


HELPING 
TO MAKE 


LUBE OIL, FUEL OIL 
GREASE & GASOLINE 





Refiners of lubricating oil find in Gliddol a soybean additive 
that not only checks oxidation and reduces surface tension, 
which promotes thorough blending of oil and additives, but 
one that effectively disperses insoluble solids to give oils a 
longer life of usefulness and to provide greater protection for 
motors. In grease, this superior blending agent and inhibitor 
serves similar ends. In leaded and unleaded gasoline Gliddol 
acts as a protective colloid to prevent the formation of a pre- 
cipitate and retards deterioration of the gasoline on exposure to 
sunlight. Fuel oil treated with Gliddol R shows less precipitate 
after long heating and has a lighter color than untreated oil. 
For further details on the advantages of Gliddol and Gliddol 
products as they may be related to your product... consult 
Glidden, Pacemaker in Soya Research. The complete facilities 
of our Technical Service Department are always at your disposal. 









The Glidden Company 


SOYA PRODUCTS DIVISION 


5165 West Moffat Street 
Chicago 339, Illinois 
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regional sales manager, has trens- 
ferred headquarters from Lubbock 
to Midland, Texas, where his new 
residence address will be 2006 West 
Indiana. John T. Cross, Jr., previ- 
ously at Odessa, Texas, has been pro- 
moted to branch manager at Hobbs, 
New Mexico. 

Olin L. Medley has joined the sales 
engineering staff at Shreveport, La. 
Joe Beggs, manager for 12 years at 
McPherson, Kans., is now manager 
at Ellinwood, Kans. W. O. Shook 
moved from Hays to become man- 


ager at McPherson. M. F. Barnes, 
transferred from Ellinwood to re- 
gional office at Great Bend. Charlies 
W. Stevens left the Odessa, Tex. 
branch, to open a new office in San 
Angelo, at 2320 West Ave. “J”. 
Mathieson Chemical Corp.—Roland 
F. Boehm, who was district sales 
manager of the Houston office, has 
been transferred to the ammonia de- 
partment, with headquarters in New 
York City. O. J. Theobald, Jr., for- 
merly district sales manager at Char- 
lotte, N. C., replaces Mr. Boehm at 



















































Improved Design 
New Relay 
_ New Heating System 
0.01° C 





went Cons sant Temperature Bath 


The 0.01° C. Sargent Constant Temperature Water Bath, which is 
employed in many laboratories throughout the world where a precise, 
reliable thermostat is required, is now being supplied with an improved 
relay unit and heating system. The central heating and circulating unit 
of the bath is now equipped with three cylindrical heating elements 
rated at 200, 300 and 400 watts respectively. The 200 watt heater is con- 
trolled by the No. 81835 mercurial thermoregulator through a thyratron 
tube and saturable core reactor in the relay unit. (The use of a saturable 
core reactor obviates the difficulties commonly encountered with 
mechanical relaying systems such as pitted contacts, broken moving 
parts and freezing.) By means of a control mounted on the panel of the 
relay the output of this heater can be varied from the full 200 watts to 
approximately 60 watts, thus permitting such adjustment of the heater 
output that positive overshooting of the regulatory temperature is min- 
imized. With the improved relay system this bath can be adjusted to 
a precision of +.005° C, when operating in the vicinity of 25° C. 

In addition, the relay unit is equipped with a master switch, a switch 
for each heater and a pilot light to indicate that the circuit to the 200 
watt heater is closed. 

Maximum power consumption 1100 watts. 
$-84805 WATER BATH — Constant Temperature, 0.01° C., Sargent. 
Complete with Pyrex jar, 16 inches in diameter and 10 inches in height; 
central heating and circulating unit; constant level device; cooling coil; 
No. 81835 thermoregulator and relay unit with cord and plug for con- 
nection to standard outlets. For operation from 115 volt 50/60 cycle 
circuits $230.00 


SARGENT 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION S915 PEELER ST. DALLAS 9, TEXAS 
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Houston. J. F. Carey, sales re re- 
sentative in Charlotte territory, has 
been named to Mr. Theobald’s po: t. 


Sid Richardson Carbon Co.—Rovbert 
Jaeger has been named a member of 
the sales department, with headcuar- 
ters at the division office, 335 So. 
Main St., Akron, Ohio. He was for 
16 years a member of the technical 
and lubricating sales department of 
Standard Oil Co. (Indiana) before 
coming to Akron. 


National Supply Co.—F. W. Brem- 
mer, a 25-year employe and works 
manager of the Spang-Chalfant Di- 
vision’s Ambridge, Pa., plant since 
May, 1948, has been elected vice- 
president in charge of manufacturing, 
a position left vacant since the re- 
tirement of Charles R. Barton a 
year ago. 


The Kellex Corp.—Dr. W. A. Bain 
since 1947 assistant to the technical 
director, has been promoted to the 
post of director of chemical research. 
Kellex is a subsidiary of M. W. Kel- 
log Corp., and engineers in the field 
of nuclear energy. 


E. F. Drew & Co., Inc.—Two ad- 
ditions have been made to the tech- 
nical and research departments of 
the Power Chemicals Division. Vin- 
cent P. Murphy, formerly of Hall 
Laboratories, has joined the technical 
department; and John H. Wood, 
formerly of Permutit Co., has joined 
the research department. 


Askania Regulator Co.—Wilson W. 
Wheeler, previously head of the sales 
engineering department, has_ been 
named sales manager. 


Rockwell Mfg. Co., Meter and Valve 
Divisions—C. S. Bygate has been 
named assistant vice president. Be- 
fore joining Rockwell in 1943, Mr. 
Bygate was with Stone & Webster 
Engrg. Corp. He will make his head- 
quarters at the home office in Pitts- 
burgh. 


Elgin Softener Corp., Elgin, II. 
and Illinois Water Treatment Co., 
Rockford, Ill., have joined forces so 
as to consolidate manufacturing op- 
erations and provide an organization 
of sales engineers. and technical field 
men with offices in 40 cities. Each 
company will retain its name iden- 
tity, however. 


Yarnall-Waring Co.— Joseph Kil- 
dare, sales manager, has been named 
vice president in charge of sales; and 
Frank W. Miller, works manager, 
has been named vice president in 
charge of manufacturing. Carl Li- 
berg, formerly in the New York sales 
office, is now in the new district of- 
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fice in Buffalo. C. V. Peterson has 
been appointed a sales representative 
in the Cleveland district. 


Kerotest Mfg. Co.—Stanley S. Wil- 
lis has been made Chicago district 
manager of the brass division, with 
headquarters at 568 West Randolph 
St. Connected with the company 
since 1931, Mr. Willis has been pro- 
duction planning manager over all 
operations for the past ten years. 





Expansion, Transition 


Leece-Neville Co. has sold its old 
plant at 5363 Hamilton Ave., Cleve- 
land, and is planning expansion of 
a wartime-purchased building at 
5109 Hamilton. A plot 68 x 312 ft., 
adjacent to the plant, has been ac- 
quired. Additional floor space will be 
provided immediately by erection of 
a temporary structure pending com- 
pletion of plans for a permanent ad- 
dition. Another building, at 5351 
Hamilton, also will be retained and 
expanded for use by the design and 
technical departments and engineer- 
ing laboratory. 


Cochrane Corp., Philadelphia, has 
announced the acquisition for cash 
of substantially all of the capital 
stock of Liquid Conditioning Corp., 
Linden, N. J. The latter company 
will operate as a wholly owned sub- 
sidiary of Cochrane; its products for 
water conditioning will continue on 
the market under the trade name 
“Liquon.”’ 


Purchase of the Machinery Division 
of the Taylor Mfg. Co., Milwaukee, 
was announced recently by A. C. 
Flamme, formerly sales manager, and 
C. E. Chavez, consulting engineer. The 
new company will be known as the 
Taylor Dynamometer and Machine 
Co., and will have offices at 5108 
West Center St., Milwaukee 10. Her- 


man A. Karweik continues as chief 
engineer, 

MacMen, Inc., a new company 
organized in Los Angeles, will pro- 
vide Western industry with trained 
Specialists capable of installing major 
*quipment for any type of plant. A. 
F. Menke, a partner in MacIsaac & 
Menke Co., general contractors; and 
treasurer of MacMen, Inc., stated the 


ar 
i 


irm is operating throughout the 
n western states. 


; ‘‘arostat Mfg. Co., Inc., located in 
klyn, N. Y., since the early 
s has moved its entire plant to 
", New Hampshire. The move 
pleted late in March, consolidates 
‘ouS operations in Brooklyn’s 
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Greenpoint section, general offices in 
the Borough Hall section, and ware- 
houses in Brooklyn and Patchogue. 


Dowell, Inc. has opened a new 
treating station in San Angelo, Texas. 
Harold D. Wehrley, associated with 
Dowell since 1937, has been named 
manager. J. R. Mowery is service 
engineer. 


John D. Trilsch Co., designers and 
installers of cathodic protection sys- 
tems for refineries and pipe lines, 
has moved its offices from the Pet- 
roleum Bldg. to the M & M Bidg. in 
Houston, where it will have larger 
quarters. 





Branches, Distributors 


Petro-Chem Development Co. has 
appointed Flagg, Brackett & Durgin, 
Inc., 405 Park Square Bld., Boston 16, 
Mass., as representatives throughout 
New England. 


Hyster Co. has named . Machinery 
& Supplies Co., Inc. of Kansas City, 
Mo., as distributor of Hyster lift 
trucks, straddle trucks, and mobile 


cranes. Under the direction of George 
W. Gagel, president and general sales 
manager, the firm will operate in 60 
counties in western Missouri, 31 in 
northern Oklahoma, and all of Kan- 
sas. 


Aro Equipment Corp. of Bryan, 
Ohio, has named Aro Sales & Serv- 
ice, Inc., a newly-formed California 
corporation, as its sole distributor in 
California, Washington, and Oregon. 
Offices are at 2023 South Grand Ave., 
Los Angeles 7. A branch office in 
San Francisco is at 766 Brannan St. 


Ernest E. Graham of E. E. Gra- 
ham & Co., Houston, has been ap- 
pointed sales representative for 
Cooper Alloy Foundry Co., with serv- 
ice covering Texas, Oklahoma, and 
Louisiana. In addition to Cooper, 
Mr. Graham is presently represent- 
ing Erie Forge, Boston Woven Hose 
& Rubber, and Strom Steel Ball. 


Brooks Rotameter Co. has an- 
nounced the appointment of John G. 
Kirkpatrick as exclusive representa- 
tive in the Pittsburgh area, including 
western Pennsylvania and West Vir- 
ginia. He has been instrument en- 
gineer for Koppers Co. for the past 
seven years. 
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continued inquiries from readers. 


PROCESS ENGINEERING DATA: 


petroleum and chemical 


pages, 8 x 11 in., illustrated) 


ABC OF CHEMICAL DERIVATIVES 


fundamental nature of the discussion. 


Send your order to: 





New Reprint Editions 
PROCESS ENGINEERING DATA . 
PRINCIPLES OF REACTOR DESIGN 


These two valuable series of articles which originally appeared in Petroleum Procéssing* 
and its predecessor, the Technical Section of National Petroleum News, are again 
Out of print for some time, they have now been republished as a result of 


Seven articles dealing with improved methods 
for correlating and predicting fundamental data required in the design of modern 
processing plants. 
Engineering at the University of Wisconsin. Dr. K. M. Watson, well-known authority 
in petroleum refining. technology, is supervising author. First publishéd in 1946: (39 

Ee EET aca ee CN 6VE ce uhierccd Oe 
PRINCIPLES OF REACTOR DESIGN: Four articles prepared by Dr. K. M. Wat- 
son and his associates at the University of Wisconsin, on the basic principles for the 
design, engineering and operation of reactor equipment for some of the modern re- 
fining processes. First published in 1944. (48 pages, 8% x 11% in., illustrated) .$1.00* 


FROM PETROLEUM: By R. L. 
Weil, formerly of Gulf Research and MPDe- 
velopment Co. Seven articles on the conversion of petroleum and natural gas hydro- 
carbons into plastics, chemicals and allied materiels. Originally published in 1942, early 
in the development of the petrochemical industry, but still valuable because of the 
Very limited number of reprints available. 
Coy DRE, OH SB ES Be, TUTE CS TOES o oow cc vccccvceccnvecccesces $1.00* 


formerly of Mellon Institute, and B. H. 


NOTE: These are reprints of the original material, not revised editions. 


Reader’s Service Department 


1213 West Third Street 
Cleveland 13, Ohio 


* Postpaid; Ohio purchasers please add 3% state sales tax. 
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QUESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


What causes the wood in a 
cooling tower to lose _ its 
strength — so-called delignifi- 
cation—and how may this be 
prevented? 


Wood is highly resistant to most 
chemical attack because the fibers 
are cemented together with “lignin,” 
which can be dissolved only by 
strong, very hot caustic solution. 
However, lignin is susceptible to at- 
tack by certain bacteria (not algae), 
producing materials soluble in mod- 
erately strong alkalis. After the lig- 
nin or the bacterial by-products are 
removed, wood loses its strength— is 
delignified. 

This bacterial attack in alkaline 
water, such as occurs in many cool- 
ing towers, often is mistaken for a 
chemical attack. Rarely is either 
the temperature or alkali concentra- 
tion sufficiently high in cooling tow- 
ers to permit chemical deterioration. 

In any cooling tower where total 
alkalinity of the water (sodium car- 
bonate plus sodium bicarbonate) is 
high, conditions will favor growth of 
lignin-destroying bacteria. This is 
true whether the water is naturally 
high in sodium bicarbonate or a zeo- 
lite softener is used to convert cal- 
cium and magnesium bicarbonates to 
the corresponding sodium bicarbon- 
ate. Neither high concentration of 
sodium alkalinity nor the bacteria, 
alone, will destroy the wood; both 
must be present. 

The high pH of a lime-soda soft- 
ened water quickly drops when car- 
bon dioxide is absorbed by aeration 
in the water. Total alkalinity, how- 
ever, remains unchanged. It should 
be remembered that there is no math- 
ematical correlation, as such, between 
pH and total alkalinity of an aqueous 
solution. 

Theoretically there are two aven- 
ues to prevention—by “sterilizing” 
the water or by reducing the total 
sodium alkalinity. 

The former is difficult to practice 
in cooling towers, although non-vola- 
tile bactericides are better than chlor- 
ine in this respect. Unfortunately, 
the non-volatile agents prove rela- 
tively ineffective in cooling towers 
against lignin-destroying bacteria, 
because many areas are alternately 
wet and dry or the agent may be 
dissipated by absorption into the 
wood. While too dry for the bacteri- 
cide to be effective, the “dry” areas 
may, be sufficiently moist for the 
bacteria to work. 
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Data in answer to questions 
presented on these pages is 
supplied through the coopera- 
tion of authorities with the 
equipment and_ engineering 
companies of the Natural Gaso- 
line Supply Mens Assn., among 
others. Readers are invited to 
submit queries on plant operat- 
ing problems in their own work. 











The most efficient remedy is to 
avoid sodium alkalinity. Magnesium 
and calcium alkalinity is never high 
enough to dissolve the degradation 
products resulting from lignin-de- 
stroying bacteria. 

In the case of a “hard” water, 
high in calcium and magnesium al- 
kalinity, the recommended method 
is to treat with lime to drop carbon- 
ates out completely. For a natural 
bicarbonate water, it should be neu- 
tralized with sulfuric acid and de- 
aerated to remove carbon dioxide. 
These bicarbonates also may be re- 
moved with a hydrogen exchanger 
(a zeolite-type softener regenerated 
with sulfuric acid instead of brine), 
followed by forced-draft de-aeration 
to remove carbon dioxide—L. K. 
Cecil, Infilco, Inc., Tulsa. 


May the compressibility fac- 
tor method be used to esti- 
mate the densities of natural 
gas containing nitrogen in con- 
centrations as high as 10%? 


The compressibility factor meth- 
od(3) may be used to estimate the 
density of nitrogen-containing natural 
gas if either the analysis of the gas 
or its gas gravity is known. It will 
be recalled that the compressibility, 
2, is applied as a multiplying factor 
to the ideal gas law in the form, PV 
= 2 RT, when P, V and T are the 
pressure, specific volume and tem- 


perature, respectively, and FR is the 
gas law constant in consistent units. 
The factor, 2, is a function of both 
the pseudo-reduced temperature and 
the pseudo-reduced pressure, where 
the pseudo-reduced temperature (or 
pressure) is the ratio of the actual 
temperature (or pressure) to the 
pseudo-critical temperature (or pres- 
sure). The pseudo-criticals to be 
used in the computation may be es- 
timated by means of the gas gravi- 
ty(2) or may be calculated as the vol- 
umetric average critical pressure or 
temperature if the gas analysis is 
known. 

The latter method is preferable, 
but the use of the empirical relation 
between the pseudo-criticals and the 
gas gravity may be equally satis- 
factory. 

To illustrate, the densities of the 
natural gas given in Table 1 have 
been computed by the compressibility 
factor method. The experimental 
densities(1) at 140° F. are compared 
in Table 2 with the calculated values. 
The densities given in Column 2 were 
computed using the pseudo-criticals 
calculated from the analysis, while 
those in Column 3 are based upon 
the pseudo-criticals obtained from the 
empirical relation with the gas grav- 
ity only.—D. L. Katz and Brymer 
Williams, Dept. of Chemical & Met- 
allurgical Engineering, University of 
Michigan, Ann Arbor. 
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TABLE 1—Gas Analysis 


Compound Volume, % 
EE ggccacn wach tenes ec aeewr a 7.50 
Methane ........ bea ak ne ee 60.07 
EE Gas paghhwe nae hee ce eee ee 14.77 
PE cctcvcaceawawkahs deeb anaes 13.42 
OEE CO ET Te 1.44 
DE inc shai ncaa aeons eiakee ee 2.37 
Pentanes 0.43 
Pseudo-critical temperature, ° R.... 426.6 


Pseudo-critical pressure, psia...... 652.1 
Gas gravity cae de bess eh ERR OD 





TABLE 2—Experimental and Calculated Densities at 140° F. 


Pressure 

Psia Experimental 
500 2.10 

1000 4.68 

2000 10.76 

3000 15.35 

4000 18.20 

5000 20.07 


Density Ib/CF 


Pseudo-critical from 


By analysis gas gravity 
2.10 2.11 
4.68 4.75 

10.71 11.07 
15.33 15.72 
18.07 18.47 
19.84 20.20 
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e Sy (Here are a few interesting things about oil and oil people 
S. to help you “talk up” the oil business to friends and 
h customers. The better people understand your industry 
4 the better they'll think of you.) 
e 
r 
; If the circus trapeze artists look happier these days, oil people can take 
- a bow. Rope burn, long an occupational ailment of aerial performers, is now largely 
e a thing of the past —thanks to a tubular sleeve of wicking that protects the 
P performers from the burning, abrasive action of manilla ropes. Wicking is the 
4 material used in central draft lamps, oil stoves and portable oil heaters—one 
: more of the thousand and one products produced by Petroleum. 
7 Credit the oil industry with the first real advance in surveying methods since 
> the Pyramids. For 5000 years, the shape of the earth’s surface has been measured 
, with rod and level—by men working their way on foot through snow and 
. blistering heat. Comes now the answer to a surveyor’s dream—an auto-drawn 
elevation measuring device which permits travel in comfort, helps cover up to 
sixty miles a day compared to eight miles averaged with traditional methods. 
Chalk up one more exhibit in the record of Petroleum’s Progress. 
' 
: a) 
3 Scientists predict that two million acres of land now lying idle in the Southwest 
can now be brought back into production — with the help of new soil fumigants developed 
by oil. Slated for rough treatment at an early date are the nematodes— which attack 
| thousands of plant species, including tomatoes, cabbage, corn, tobacco and citrus. 
Here is another example of how oil research helps farmers produce more of 
your urgently needed food. 
Oil exploration is now taking to the air with an amazing airborne magnetic 
device. So sensitive that it measures one part in 50,000 of the earth’s magnetic 
intensity, this new device speeds up exploration a thousand fold. Immense stretches 
of ocean, impenetrable mountains and bleak arctic tundra, where great new 
reservoirs of oil may lie waiting, can now be expected to give up their secrets 
in the foreseeable future. 
Next time somebody mutters a warning about the end of oil supplies being 
imminent, here are some facts you can offer: Since 1859, when oilmen first 
began to punch and drill holes into the earth, they have found some 128 billion 
barrels of crude oil, of which 58 billions have been produced. They’re finding 
more all the time, faster than we’re using it up right now. And scientists 
estimate that if present supplies should ever be depleted, oil shales and coal 
j deposits would assure adecuate supplies of liquid fuels for at least 1000 years. 
Do you have any interesting 
facts about the oil business to 
‘ pass along? We'll pay $10 for 
{ every item used in this series. 


OIL BUILDS FOR AMERICA’S FUTURE 
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Photo courtesy U. 8S. Bureau of Mines 


Distillation area of the hydrogenation plant at Louisiana, Mo. 


Mines Bureau Dedicates Demonstration Plants 
For Study of Coal-to-Liquid-Fuels Processes 


WO demonstration plants for 

study by the Bureau of Mines 
of the manufacture of synthetic 
liquid fuels from coal were dedicated 
at ceremonies on V-E Day Anniver- 
sary, May 8, at the plants, site at 
Louisiana, Mo., about 100 miles above 
St. Louis on the Mississippi River. 

Said to be the first of their kind 
built in this country, the plants are 
being erected at a combined cost of 
$15 million, and will serve as proving 
grounds for the respective merits of 
two basic methods for converting 
coal to oil: 

1) Direct hydrogenation—the Ber- 
gius-I. G. Farben process. 

2) Gas synthesis—the 
Tropsch process. 

The hydrogenation plant, with a 
production capacity of 200 to 300 b/d 
depending on the coal and catalyst 
used, now is ready for operation. 
Built under contract with the Bechtel 
Corp. of California at a cost of $10 
million, the plant was designed for 
pressures up to 10,300 psi. in two 
major operations: 1) liquid-phase 
hydrogenation, which accomplishes 


Fischer- 


610 


the liquefaction of the coal, and 2) 
vapor-phase hydrogenation, which 
converts the liquefied coal to gaso- 
line and byproducts. 

Basically, the design of this plant 
follows that of the German units 
that were said to supply virtually all 
the aviation gasoline used by the 
Nazi air force during the war. Many 
improvements developed in American 
industrial research laboratories have 
been incorporated, however. Among 
them are the use of automatic in- 
stead of manual control to increase 
capacity and reduce personnel, new 
and cheaper sources of hydrogen, and 
a more efficient utilization of heat to 
lower product costs. 

Initially, the plant will process 
western coals, which lend themselves 
well to hydrogenation. After opera- 
ting difficulties are ironed out, typical 
coals from other sections of the 
country will be tested. 

The process will produce, separ- 
ately or simultaneously, liquid fuels 
ranging from high octane gasoline to 
Bunker “C” fuel oils with little or no 
changes in the plant.. Byproducts 


will include phenols for plastics, 
“creosote” for wood preservation, 
solvents for paints, and hydrocarbon 
gases for heating fuel. 

Now under construction, the sec- 
ond unit—the gas synthesis plant— 
is scheduled for completion this year. 
A contract for its design and con- 
struction was awarded to Koppers 
Co., Inc., of Pittsburgh, in March, 
1948, and the cost is estimated at $5 
million. 

An 80 to 100 b/d unit, this plant 
will gasify pulverized coal with oxy- 
gen and superheated steam, and then 
convert the resulting synthesis gas— 
a mixture of carbon monoxide and 
hydrogen—to liquid fuels by the in- 
direct Fischer-Tropsch synthesis. 
With American modifications, this 
process is reported to be well adapted 
to the production of either a good 
grade of motor gasoline or an excel- 
lent Diesel fuel. Product costs are 
expected to approximate those of the 
hydrogenation process, about 12 to 
15c/gal. for gasoline from a 30,000 
b/d plant with no credit for byprod- 
ucts, according to Bureau engineers. 
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Personals 


James H. Curtis is manager of re- 
fineries in the manufacturing depart- 
ment of General Petroleum Corp. A 
graduate of the University of Michi- 
gan, he was with 
Lummus Co. as 
process engineer 
and came to Gen- 
eral Petroleum 
Corp. in 1942, He 
was assistant 
manager at: Tor- 


i 





Mr. Curtis 


rance in 1944 and 
was made: man- 
ager there in 
1945. 

A. E. Thomp- 
son succeeds Mr. 
Curtis as man- 
ager of the Tor- 
rance refinery. He is a graduate of 
California Institute of Technology 
and joined General Petroleum in 1934 
and was made assistant manager at 
Torrance in 1945. 


Mr. Thompson 


Randal Maass becomes assistant 
manager at Torrance. He studied at 
California Institute of Technology 
and received his Master’s degree from 
University of Southern California in 
1936. He joined General Petroleum 
in 1934 and has served as chemist, 
gas engineer and refinery engineer. 


* * * 


John W. Copenhaver has joined M. 
W. Kellogg Co. as head of one of its 
research groups in the Jersey City, 
N. J., Petroleum and Chemical Re- 
Search Laboratory. He was formerly 
with General Aniline and Film Corp. 
at Easton, Penn. 


* * * 
Victor VerMilyea is head of the 
Purchasing and Traffic departments 


of la Gloria Corp., Corpus Christi, 
Texas. A graduate of Virginia Mili- 
tary Institute, he was employed in 
the laboratories of United Refining 
Co., Warren, Pa., in 1933. He later 
became purchasing agent and assist- 
0 the production manager. In 
l he went to Ashland Oil & Re- 
‘§ as administrative assistant in 
purchasing department. 


* x % 


‘oy S. Godbey is manager of the 
s Engineering Division of Ash- 
Oil & Refining Co., Ashland, Ky. 
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He was formerly with the Dyna- 
mometer Division of the Electric 
Products Co., Cleveland. 
* * * 


H. D. McClain is plant superintend- 
ent of the Opelousas, La., Gas Plant 
of Humble Oil & Refining Co., now 
under construction, being transferred 
from the Lovell Lake Pressure Main- 
tenance Plant. J. H. Kinsey, former 
mechanical supervisor at Katy Gas 
Plant, has succeeded him at Lovell 
Lake. 


* * * 


J. H. Olehy is manager of Conti- 
nental Oil Co.’s expanded general en- 
gineering department. Graduating in 
electrical engineering from the Uni- 
versity of Colorado, he took special 
work at Massachusetts Institute of 
Technology, joining Continental in 
1927. After several years in refinery 
maintenance and design engineering 
work he became chief process engi- 
neer and in 1948 was made director 
of technical services. 


M. E. Clawson continues as chief 
construction engineer for Continental. 
Graduating from the University of 
Kansas he joined the company 30 
years ago and was appointed chief 
engineer in 1935. 


T. O. Duller is chief design engi- 
neer for Continental. He joined the 
company in 1925 and later became 
chief designer and then assistant 
chief engineer. 


* * * 


Dr. Theodore W. Evans is Director 
of Research for Shell Development 
Co., and will be in charge of the op- 
eration and research program of the 
é Emeryville lab- 
oratories employ- 
ing more than 
1000 people. 

He attended 
the College of 
Puget Sound, in 
Tacoma, and 
completed grad- 
uate work at the 
University of 
Washington. He 
joined the Em- 
eryville staff in 
1930 as a re- 
search chemist 
and was appointed an associate di- 
rector of research in 1942 and was 
made manager in 1947. 


Bruno Stolley will succeed Dr. 
Evans as manager of the Emeryville 
laboratories and will direct the ad- 
ministrative management of the lab- 





Dr. Evans 
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For the severe services that are part 
of modern petroleum processing, 
you can’t make a better choice than 
STAINLESS STEEL FLOATS from 
Chicago Float. Works. STAINLESS 
FLOATS. give. you longer life and 
less maintenahice trouble under tem- 
peratures to 800°F. and pressures to 
1000 lbs...send for catalog with infor- 
mation on complete line of standard 
sizes, shapes, and spud connections. 
Special sizes, shapes made to order. 
MONEL METAL floats also avail- 
able for specialized applications. 


CHICAGO FLOAT WORKS, INC 


2328 S. Western Ave. 
Chicago 8, Illinois 


Building 
FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed todesign, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 








Under one contract and one 
responsibility, we deliver each 
job complete...ready for 
operation. 


We also furnish engineering re- 
ports and surveys. Current cost 
data available at all offices. 


The H.K. 


Ferguson 
Co 


INDUSTRIAL ENGINEERS 
AND BUILDERS 








THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
* CHICAGO, CINCINNATI AND LOS ANGELES 
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CHIKSAN Ball-Bearing Swivel Joints are preferred by engi- 
neers, operators and maintenance men wherever flexible lines 
are used. The first installation proves CHIKSAN’S easy turning, 
effective pack-off, low maintenance cost and long life. From 
then on, CHIKSAN Swivel Joints are adopted as standard 
equipment on all lines. If you haven’t discovered all the 
exclusive advantages you get with CHIKSAN Ball-Bearing 
Swivel Joints, try them on your toughest job and let them 
prove to you, too, that “one good turn deserves another.” 
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oratories. He was former assistant 
manager of personnel for Shell Oil 
Co. in New York. 


* * * 


Joseph J. 
Drucker is man- 
ager of the Esti- 
mating and Cost 
Control Depart- 
ment of the Cata- 
lytic Construction 
Co., Philadelphia. 
A graduate of 
Cooper Union In- 
stitute of Tech- 
nology in me- 
chanical engi- 
neering, he was 
with the Foster  Mf- Drucker 
Wheeler Corp. for 20 years, 16 of 
which as chief estimator. During the 
past four years he has been with 
Arthur G. McKee Co. 


* * * 





Norman C. Penfold is assistant to 
Dr. Harold Vagtborg, director of the 
Southwest Research Institute, San 
Antonio, Texas. A graduate of 
Armour Institute of Technology, he 
was with Armour Research Founda- 
tion and later was supervisor of the 
engine test laboratory for South- 
west Research. 

Edwin R. Strong, Jr., is a tech- 
nician in fuels technology for South- 
west Research Institute. He re- 
ceived his master’s degree from Illi- 
nois Institute of Technology and was 
formerly with the Institute of Gas 
Technology. 

Dr. Judson Swearingen is chair- 
man of engineering mechanics for 
Southwest Research Institute. He is 
designer and builder of petroleum 
cracking plants and has been en- 
gaged in atomic bomb research. 

Duffer B. Crawford is gas research 
engineer for Southwest Research. A 
graduate of Texas Technical Col- 
lege, his specialty is the commercial 
production of gases. 

Ion Edeleanu, New York, will be 
consultant on inventions and licens- 
ing for the Institute of Inventive Re- 
search, sister organization to the 
Southwest Research Institute. Re- 
ceiving degrees from London scien- 
tific schools he has developed licens- 
ing programs for companies in this 
country and abroad. 


* * * 


Lyman R. Brown, 48, research as- 
sociate in the Technical Service Dept., 
Socony-Vacuum Laboratories, Brook- 
lyn, N. Y., died suddenly of a heart 
attack on March 22. He had been 
a member of the Socony-Vacuum 


, organization for 21 years. 


* * * 


C. J. Tighe, engineer with Stano- 
lind Oil and Gas Co., has been made 
plant superintendent of the com- 
pany’s new Stano gasoline plant at 
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Ulysses, Kans. Mr. Tighe has been 
field project engineer at the plant site 
in charge of construction. 


* * * 


Mr. Harold Moore has recently ar- 
rived in South Africa and is in charge 
of Harold Moore & Partners (Pty) 
Ltd., an affiliate of the Moore & 
Charlton associated companies. He 
is consultant and managing director 
of Union Petroleum Refinery (Pty) 
Ltd., who plan to build a refinery in 
South Africa. 

Mr. Philip H. Moore is president 
of Moore, Charlton & Associates, Inc., 
with headquarters in Stamford, 
Conn., which will study American 
petroleum equipment and process de- 


velopment. 
* * * 


W. E. Hanford, Director of Petro- 
leum and Chemical Research, has 
been elected a vice president of the 
M. W. Kellogg Co. Dr. Hanford, 
nationally prom- 
inent in many 
fields of research, 
joined the Kel- 
logg organization 
in October, 1946, 
going to that 
company from 
General Aniline 
& Film _ Corp., 
where he was 
Director of Re- 
search. He was 
appointed to the 
newly created 
post of Director 
of Petroleum and Chemical Research 
at Kellogg in January, 1948. 

The election of Dr. Hanford took 
place at the annual meeting of the 
Kellogg board of directors, March 30. 
All other officers of the company, in- 
cluding M. W. Kellogg as _ board 
chairman and H. R. Austin as presi- 
dent, were re-elected. 





Mr. Hanford 


* * * 


Oronite Chemical Company has an- 
nounced the appointment of J. V. 
Powell as General Manager, Devel- 
opment, a new position to cover activ- 
ities in product development, tech- 
nical service, market research and 
engineering. 

Mr. Powell joined Oronite in 1947 
as an engineer in the Product Devel- 
opment division. Previously, since 
1941, he was with Standard Oil Co. 
nth salif., of which Oronite is a sub- 
Sidiary, 

* * * 


George L. Parkhurst has been 
elected a vice president of Stand- 
ard Oil Company of Calif. He is pres- 
ident of Oronite Chemical Co., Cali- 
‘ornia Standard’s chemical products 
sudsidiary. 

Mr. Parkhurst joined Oronite in 
‘6 following service with the Pe- 
‘roleum Administration for War. 
“rior to the war, he was in the pe- 
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POSITION OPEN—SALES ENGINEER 


With 40 year old company serving the petroleum industry. 
opportunity for aggressive young man, 30-35 years old, as assistant to 
the sales manager under a definite training program to take over sales 
management responsibility in 12 to 18 months. 
large Great Lakes City. 

Must have practical experience in the manufacturing division of a refin- 
ing company or with a construction engineering firm. Mechanical engi- 
neering background preferred, but not essential. 
acquainted with personnel organization, purchasing procedures, and 
equipment requirements of refineries. 

Our employees know of this ad. All replies in confidence. Furnish com- 
plete details of past experience to: 


Excellent 


Will be located in 


Should be thoroughly 


BOX 30 
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The growing acceptance of the fact at soap is a primary 


lubricant rather than merely a thickener, adds increased 


importance to the role fatty acids will play in the manu- 


facture of grease. Hardesty is geared to produce fatty acids 


in a wide variety of grades and kinds. Write for information 


on the use of Hardesty Fatty Acids in the manufacture of 


grease and other lubricants. 


HARDESTY 
PRODUCTS 
ARE 
INDUSTRY'S 
KEYSTONE 


HARDESTY FATTY ACIDS 


Stearic Acid—Red Oil—Glycerine—White Oleine—Stearine 
Pitch—Hydrogenated Fatty Acids—Animal and Vegetable 
Distilled Fatty Acids. 


WCHeardesty Company 


41 EAST 42nd ST., NEW YORK 17 LOS ANGELES, CALIF. - TORONTO, CAN. 
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For Dependable Service 
Marley patented Spray NOZZLES 
are used by industries where effi- 
ciency and economy are required. 


Write today for your Copy of the 
Marley Spray Nozzle Bulletins. 
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KANSAS CITY 15, KANSAS 








Serving the 


Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 
CONSTRUCTION 


BUFFALO TANK 
CORPORATION 


General Sales Office 
744 Broad St., Newark 2, N. J. 
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troleum chemistry industry in the 
middle west. He graduated in chem- 
ical engineering from the Illinois In- 
stitute of Technology in 1927 and 
did graduate work in chemistry there 
for three years. He then studied law 
for four years and received his J. D. 
degree in 1934 at De Paul University. 


* * * 


C. C. Crawford is vice president 
and sales manager of Phillips Chem- 
ical Co., recently formed subsidiary 
of Phillips Petroleum Co., for the 
sale of carbon blacks and fertilizer 
materials. He was previously man- 
ager of the chemical products de- 
partment of Phillips Petroleum. 


* * * 


The promotion of Joseph J. Mikita 
to be director of the Du Pont Com- 
pany’s Petroleum Laboratory was an- 
nounced recently. The laboratory 
functions as a unit of the Technical 
Division of the Organic Chemicals 
Dept. and conducts research on the 
performance of fuels and oils in auto- 
motive engines. 

Appointment of the heads of three 
laboratory divisions also was an- 
nounced: Richard O. Bender, chem- 
ical; Milton H. Campbell, engineering; 
and Robert H. Hobert, service. 

Mr: Mikita came to Du Pont ia 
1946 from The Texas Co., where he 
was associate director of research. 

Before joining Du Pont in 1941, 
Mr. Bender had been a resident 
chemist at the Sinclair Refining Co.’s 
Marcus Hook, Penna., pliant. 

Mr. Campbell started with the Pe- 
troleum Chemicals Division in 1947 
as a chemical engineer in the com- 
bustion engineering laboratory. For 
nine years previously, he had been 
engaged in engine research work for 
the Standard Oil Company (Ohio). 

Mr. Hobert came with Du Pont fol- 
lowing his graduation from Syracuse 
University in 1934. 

* * * 

J. T. Deane, vice president of Oron- 
ite Chemical Co., a California Stand- 
ard subsidiary, is moving to San 
Francisco from New Orleans to take 
charge of all Oronite manufacturing 
operations. 

* * * 

T. I. Clausen is the new General 
Supt. in charge of manufacturing 
operations at the Oak Point (New 
Orleans) plant of Oronite Chemical 
Co., a subsidiary of Standard Oil Co. 
of Calif. Previously, Mr. Clausen had 
been acting assistant to the Manager, 
Chemicals Division, at California Re- 
search Corp., another California 
Standard subsidiary. 

* * * 

Charles W. Shaeffer, who retired 
in June, 1947, as manager of the 
Socony-Vacuum Oil Co. refinery at 
East Providence, R. I., has been 
named chairman of the board of man- 
agers of the East Providence branch 
of the Industrial Trust Co. Mr. 


Shaeffer started as an office bo» in 
the Devoe Works of the former 
Standard Oil Co. of New York, and 
became manager of the East Provi- 
dence refinery in 1931. 


* * * 


Bruce H. Clary has been appointed 
vice president and a director of 
Bareco Oil Co., Tulsa. Head of the 
refinery sales of the wax division 
since 1940 and an employe of Bareco 
since 1934, Mr. Clary is the author 
of a number of articles on manufac- 
turing, properties, and uses of micro- 
crystalline waxes. During World War 
II, he served for two years with the 
Petroleum Administration for War. 





MEETINGS 
.. + for the Oil Man 





MAY 


8-12, American Institute of Chemical Engi- 
neers, Regional Meeting, Mayo Hotel, Tulsa. 

9-11, Liquefied Petroleum Gas Assn., Meeting 
and Trade Show, Palmer House, Chicago. 

12-13, Instrument Society of America, 4th 
Annual Spring Meeting, Royal York Hotel, 
Toronto, Canada. 

16-19, National Fire Protection Assn., 
mont Hotel, San Francisco. 

26-27, Natural Gas & Petroleum Assn, of Can- 
ada, Annual Meeting, Hotel London, London, 
Ontario, Canada. 


Fair- 


JUNE 

2, Manufacturing Chemists 
Pa. 

5-10, Society of Automotive Engineers, Sum- 
mer Meeting, French Lick Springs Hotel, 
French Lick, Ind, 

9, Chemical Market Res. Assn., Annual Busi- 


Assn., Skytop, 


ness Meeting, Biltmore Hotel, New York. 
20-24, American Institute of Electrical En- 
gineers, Summer General Meeting, New 


Ocean House, Swampscott, Mass. 

27-30, American Society of Mechanical En- 
gineers, Semi-Annual Meeting, University of 
California, Extension Building, San Fran- 
cisco, 

27-July 1, American Society for Testing Ma- 
terials, 52nd Annual Meeting, Hotel Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 

SEPTEMBER 

6-8, American Institute of Chemical Engineers, 
Regional Meeting, Mount Royal Hotel, Mont- 
real (Que.), Canada. 

12-16, American Society of Mechanical En- 
gineers, Instruments and Regulators Division 


Conference and Exhibit, Municipa] Audi- 
torium, St. Louis, Mo. 
12-16, Instrument Society of America, Na- 


tional Conference and Exhibit, 
Auditorium, St. Louis, Mo. 

14-16, National Petroleum Assn., Hotel Tray- 
more, Atlantic City, N. J. 

18-23, American Chemical Society, 116th Na- 
tional Meeting, Atlantic City, N. J. 

28-30, American Society of Mechanical En- 
gineers, Fall Meeting, Lawrence Hotel, Erie, 
Pa. 


Municipal 


OCTOBER 


2-5, American Society of Mechanical Engineers, 
Petroleum Division Conference, Oklahoma 
Biltmore Hotel, Oklahoma City. 


3-5, National Lubricating Grease Institute, 
Annual Meeting, Roosevelt Hotel, New Or- 
leans, La, 


10-14, American Society for Testing Materials, 
1st National West Coast Meeting, Fairmont 
Hotel, San Francisco. 

26-27, American Society of Mechanical En- 


gineers, Fuels Division Conference, French 
Lick Springs Hotel, French Lick, Ind. 
NOVEMBER 


1-5, 2nd Pacific Chemical Expo, San Francisco 
Civic Auditorium, San Francisco. 
7-10, American Petroleum Institute, 
Meeting, Stevens Hotel, Chicago. 


Annual 


27-Dec. 2, American Society of Mechanical 
Engineers, Annual Meeting, Hotel Statler. 
New York, 


DECEMBER 
4-7, American Institute of Chemical Engineers, 
Annual Meeting, William Penn Hotel, Pitts- 
burgh. 
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EDITORIAL VIEWPOINTS... 





Automotive Industry Recognizes 


A Butane Utilization Program 


HE SESSION ON VAPOR-LOCK of the API Re- 

fining Division meeting in Houston was significant 
in that a prominent representative of the automotive in- 
dustry discussed in some detail the use of more volatile 
motor fuels, the increased volatility to be provided by the 
inclusion of larger volumes of butane. 


The speaker was J. M. Crawford, vice-president of 
General Motors Corp. He made it clear that he was not 
appearing on the program as an official spokesman for 
the automobile companies. However, his position in the 
automotive industry is such that it can be assumed that 
his opinions are held by a great many in that industry 
who have to do with the design of cars. 


This is the first time that so definite a statement has 
come from the motor car manufacturers on a matter 
which the petroleum industry has considered for some 
years with growing concern; namely, the efficient util- 
ization of the light hydrocarbons from crude oil and nat- 
ural gas, the volume of production and reserves of which 
are growing faster than those of petroleum. Mr. Craw- 
ford’s talk contained two points of direct interest to the 
oil companies which supply the motor fuels the public 
uses in its cars. 

First, while the automobile people do recognize a vapor 
lock problem, it is not a problem of itself but is only one 
of many that come up in the design of improved fuel 
induction systems. In designing a fuel system to use 
more volatile fuels many factors must be considered, 
said Mr. Crawford, even those connected with the produc- 
tion, storage and handling of the fuels prior to their in- 
troduction, through the carburetor, into the engine cyl- 
inder. 


Any changes in the design of any feature of a car 
are justified only if they are in the public interest, he 
said. If fuel systems are to be such that higher vapor 
limit fuels can be used, the savings through the greater 
use of light ends must more than balance losses at other 
points, or any other offsetting features. It is not just 
a matter of providing a mechanical system that will op- 
erate on a fuel of higher vapor pressure. 


As an example, Mr. Crawford said that the carburetor 
now installed on some of the present model cars of his 
company, because of a different location and a new air- 
cooling feature, can use a two-pound higher vapor pres- 
sure fuel without operating difficulties. However, said 
Mr. Crawford, this carburetor change alone could not be 
looked upon as solving the vapor lock problem and pro- 
viding for the use of more volatile fuels. 


The second point Mr. Crawford made in his talk was 
that any changes in the fuel induction system, as with 
other points in car design, must be made some years in 
advance of the introduction of the fuel. Cost to the au- 
tomobile companies of re-tooling their plants is not jus- 
tified until they know what fuels the oil companies are 
going to sell through their stations. He suggested the 
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oil companies decide now what sort of fuels they will 
make about five years from now, so the automobile mak. 
ers will have something to shoot at. 


As to the first point made, that concrete benefits to 
the public must justify changes in design to eliminate 


vapor lock and thus provide for the use of more volatile: } 


fuels, a great deal of evidence on this point has already 
been prepared by the oil companies. It consists of data 
from road test work, surveys of reserves of natural gas 
and petroleum hydrocarbons, and so on. However, the oil 


companies should now arrange to secure and present” 


whatever more is required, to establish beyond any doubt 


on the part of the automotive industry that conservation © 


of our petroleum resources, with resulting long-range 


benefits to the public, will come about through providing 7 
for the greater use of butanes and eventually possibly ” 


other light hydrocarbons in motor fuels. 


Congress Should Re-appraise 
The Synthetic Fuels Program 


UR RESIDUAL OILS, now burdensome to refiners, 


are a more economic source of light liquid fuels © 


than coal or shale, Chester F. Smith, of Standard Oil Co. 
(New Jersey), vice-president of the API Refining Divi- 
sion, told its recent Houston meeting. 


Fundamentally, there is every evidence that for many, 
many years Western Hemisphere crude oil production 
will continue to be adequate for Western Hemisphere 
requirements, said Mr. Smith. However, even if the de- 
mand for petroleum products should reach the level of 
crude oil availability, the refineries would be producing 
large quantities of residual fuel oil which could serve as 
a better raw material than coal or shale for an increase 
in the manufacture of light fuels. 


“Such a solution to the problem would involve in many 
areas the direct substitution of gas or coal for some of 
the present uses of residual fuel oil, and the direct pro- 
duction of lighter fuels from that residual,’ he stated. 
“Synthetic production of liquid fuels, on the other hand, 
means the indirect, expensive and less efficient manufac- 
ture of oil from shale or coal. Synthetic plants require 
larger investments, more manpower and greater operat- 
ing costs than the processing of residual.” 


There is a serious question, said Mr. Smith, whether 
there is any economic, conservation, or national security 
need for starting a large-scale program of construction 
of synthetic plants using coal or shale, either for imme 
diate or near-future domestic requirements, or as a stand- 
by capacity for a potential emergency. 


om 





In the light of the increasing evidence that crude oil 


production alone will be sufficient to take care not only |” 


of our normal growth of consumption, but also ou 
emergency needs, for an indefinite period into the future, 
Congress should reappraise all the proposals before it to 
build commercial synthetic fuel plants with government 
funds. 
public funds. 
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Such programs would be a complete waste of § 












will 
nak- 


S to 
nate 


atile J 


eady 
data 
gas 


e oil & 
sent © 
oubt | 
ition © 
ange | 
ding © 
sibly © 








BAKER & ADAMSON 
“¢€.P.’ ACIDS 
AND AMMONIA 


Wherever Purity Counts...§ Azmemsec50— 


Surpass 
A. oF 5 * 


SPECIFICATIONS! 





Production | 





For your high purity requirements, 
in the laboratory or in production, specify 
B&A Reagent Acids and Ammonia. 

With B&A, you can be certain of receiv- 
ing products which always meet the strict- 
est standards of the chemical profession. 
Ton after ton, year after year, their purity 
consistently exceeds that specified for care- 
ful analytical work by the American 
Chemical Society. That’s because exacting 
quality control governs every step in pro- 


ducing B&A “C.P.” Acids. 


They are purity packaged, too, in 1 |b. 
and 5 pint bottles, as well as in B&A’s 
completely covered 61% gallon carboy, 
with screw-cap closure to protect product 
quality in transit and in storage. 

B&A’s “C.P.” Acid producing facilities 
are located in industrial centers from coast 
to coast. In addition, extensive stocks are 
carried in its nation-wide chain of dis- 
tributing stations . . ..a combination that 
assures you of a reliable source for purity 
products at all times. For your needs, 
phone or write any B&A office below. 


;| | a Barer & Apamson Kaegenie 












ne- GENERAL CHEMICAL DIVISION 
nd- ALLIED CHEMICAL & DYE CORPORATION 

ean eee oe AQ RECTOR STREET, NEW YORK 6, N. Y.° 3737373?" 7,},*" 
oil f y STANDARD Offices: Albany* © Atlanta * Baltimore * Birmingham* © Boston* ¢ Bridgeport* ¢ Buffalo* © Charlotte* 
nly & 4 or Chicago* ¢ Cleveland* © Denver* ¢* Detroit* * Houston* * Kansas City ¢ Los Angeles* © Minneapolis 
— penser New York* © Philadelphia* © Pittsburgh* ¢ Portland (Ore.) ©® Providence* © St. Louis* © San Francisco* 
ur Seattle * Wenatchee (Wash.) ©® Yakima (Wash.) 
re, In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
to In Canada: The Nichols Chemical Company, Limited e« Montreal* e Toronto* + Vancouver* 
ant SETTING THE PACE iN CHEMICAL PURITY SINCE 1882 


* Complete stocks are carried here. 
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